
This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 

We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 



at |http : //books . google . com/ 



ESSENTIALS 
oT BUSINESS 
ARITHMETIC 



*^dL»-«.-e,nr 



\\^.n.'ur\']o 



l^arbarD CoUese i.tbrari 




LIBRARY OF THE 

GRADUATE SCHOOL OF 
EDUCATION 



COLLECTION OF TEXT-BOOKS 

CONTRIBUTBD BY THB PUBLISHERS 



TRANSFERRED 

TO 

HARVARI>X;UU£fiSL 
LII 



T 




3 2044 097 009 021 



ESSENTIALS 



OF 



BUSINESS ARITHMETIC 



FOR USE IN SCHOOLS AND COLLEGES 



BY 

W. H. SADLER 

PRKSID^NT, FOUNDER, AND PROPRIETOR OK SADI^ER'S BRYANT AND STRATTON 
BUSINESS COI,I,EGE, BAI^TIMORK 

AND 

W. R. WILL 

PRINCIPAi:< OF THE MATHEMATICAI, DEPARTMENT OF SADI,ER*S BRYANT AND 
STRATTON BUSINESS COIXEGE, BAI^TIMORE 



1922 EDITION 



THE H. M. ROWE COMPANY 
CHICAGO BALTIMORE SAN FRANCISCO 



^ ^ » ('* '( ^ e LIMAIIV OF TMI 6'«AD0ATE SCHOOL 

Of EDUCATIOII 

• — t I', A#t 



ALL RIGHTS RESERVED. 
Infringements will be prosecuted to the full extent of the law. 



Entered, according to Act of Congress, in the year 1889. by 

WARREN H. SADLER, 
in the Office of the Librarian of Congress at Washington. 

Copyrighted. 1890. 



PREFACE. 



rr^HIS book embraces all the arithmetic necessary to success in 
business. It has been specially prepared for use in business 
colleges in which the average period of attendance is six months. 
Under the competent instruction to be found in those institutions, 
the essentials of arithmetic, as here presented, can be thoroughly 
mastered within this short period, if the student is not hampered by 
the study of useless theories or obsolete topics. 

In its treatment of arithmetical subjects which every young busi- 
ness man must know, the book will be found unusually full, its 
special aim being to qualify young men in six months to handle 
quickly, accurately, and intelligently, the class of problems which are 
likely to arise in every-day business life. 

How well the authors have succeeded in accomplishing their 
purpose in the present volume, they are content to leave to the 
enlightened judgment of business educators, for whose benefit it is 
especially designed. 

THE AUTHORS. 



TO TEACHERS. 



rriO secure an intelligent solution of arithmetical problems, 

students should . become familiar with the generalizations of 

52, 53, 54, and 55, relating to integers ; of 113, 114, and 11«, 

relating to common and decimal fractions ; and of 213 and 314, 
relating to percentage and its applications. Students should be 
required to exhibit the application of these principles to particular 
problems as they are successively solved, until the general law of 
ncrease and decrease of numbers has been thoroughly mastered. 

Topical rules and special analyses are soon forgotten or inex- 
tricably blended ; but the constant iteration and reiteration of a few 
general principles, applicable to all classes of problems, are likely to 
.'eave a clear and permanent impression. 

By thus generalizing many perplexing arbitrary rules into a few 
ample common-cense rules, many independent bases of reasoning 
into one common basis, it is possible for business colleges in six 
months to impart to their students a more thorough and enduring 
knowledge of aritlimetic than can be taught in twice that time 
ander the old system of presentation. 
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ARITHMETIC. 



INTRODUCTION. 

!• Arlthmetio treats of numbers. 

2. A Number is an expression of a quantity by means of char* 

acters or figures. 

3. The Unit of a number is one of the things which it expressea 
Thus^ one inch is the unit of nine inches^ one mile of sixty miles. 

Rehabk 1. — ^Numbers are ciassifted as concrete when they name the kind ol 
units which they represent, as fire gallons, three pounds^ six books; and as abstraci 
when the kind of units is not named, as five, three, six. 

Rem. 2. — Numbefs are said to be like when they express the same kind of units, 
as two years and nine years ; and unlike when they express different kinds di 
anits, as three miles and four quarts. 

Rem. 8. — ^Numbers are further distinguished as integers when they express 
wTiole units, and as fractions when they express parts of a whole unit. 



NUMERATION AND NOTATION. 

4. Numeration is the art of reading numbers when expressed 
by figures. 

5. Notation is the art of writing numbers. 

REM.^The method of expressing numbers by figures is called Arabia Notation ; 
and by letters, J^oman Notation. 
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6. The Arabic method embraces the following ten 


figures 


• 





•/ 


2 


3 


4 


5 


6 


7 


8 


f 


Sa«^, 


One, 


Two. 


Three, 


Four. 


Five, 


Six, 


Ssv^n, 


aght. 


Mm. 



Each of the above figures, when standing alone, represents the 
number written under it. Consequently, nine is the greatest number 
that can be expressed by one figure ; and numbers greater than nine 
are expressed by the artifice of increasing the local value of each 
figure tenfold by placing one figure to the right of it ; a hundredfold 
by placing ttoo figures to the right of it ; a thousandfold by placing 
three figures to the right of it ; etc. 

Rem. — ^The distance of a figure from the right of a number is called its order ; 
thus, the first figure at the right is the first, or units^ order ; the second figure, the 
second, or tens^ order *, the third figure, the third, or hundred^ order ; the fourth 
figure, the fourth, or thouscmds^ order, etc. ; ten units of any order equaling one 
unit of the next order on the left Hence, the representative value of a figure 
increases tenfold for each order that it is moved to the left, and decreases tenfold 
for each order that it is moved to the right. For the names and position of the 
several orders, see Decimal Notation Table, 121. 



ILLUSTRATIVE EXERCISE. 



7. Read 7862. 



Explanation. — 7863 is read seven thousand eight hundred and sixty-tivo; the 
local value of 7 being thousand because it has three figures at its right, the local 
value of 8 being hundred because it has two figures at its right, the local value of 
6 being tens because it has one figure at its right, and the local value of 2 being its 
simple value (two) because it has no figure at its right. 



Eead, or express by written words, the following numbers : 



1. 8. 


«. 87. 


11. 372. 


16. 4195. 


21. 5009. 


a. 19. 


7. 53. 


12, 548. 


17. 3861. 


22. 8074. 


3. 16. 


8. 49. 


13. 275. 


18. 9138. 


23. 6905. 


4. 25. 


9. 91. 


14. 118. 


19. 7413. 


24. 4260. 


6. 34. 


10. 63. 


16. 407. 


20. 5279. 


25. 3006. 



8. With numbers greater than hundreds, the further artifice is 
employed of considering them, in periods or sets of three figures each. 
The first set of three figures at the right is named the units' period ; 
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NUMERATION AND NOTATION. 9 

the second set, the thousands' period ; the third, millions ; the fourth, 
billions; the fifth, trillions ; the sixth, quadrillions ; etc. 

ILLUSTRATIVE EXERCISE. 

9. Bead 61827168394. 

Explanation. — Beginning at the right, separate the number into periods of 
three figures each, as follows, 51,827,168,394. As the right-hand period (394) is 
pointed off, think of its name (units); as the second period (168) is pointed off, think 
of its name (thousands) ; and so continue with the remaining periods until the left- 
hand period (51) is reached, which will thus prove to be billions. 

Then commencing with this left-hand period, read it as if it stood alone, add- 
ing its name (51 billion); then read the following period as if it stood alone, add- 
ing its name (827 million); then the next period (168 thousand); and finally the 
last period (394), omitting its name (units). Ilence, 

EuLE. — I. Comnvence at the right arid separate the number 
into periods of three flgares each. 

II. Tlven begin at the left and in regular order read each 
period as if it stood alone, adding the name of each period 
except that of units. 



Eead, or express by written words, the following numbers : 



1. 59285. 

2. 1718219. 

3. 745364. 

4. 39219283. 
5.' 65175. 

.6. 8721293592. 
7. 2195629837. 



8. 9127438. 

9. 5375816253. 

10. 29285. 

11. 92162715208508. 

12. 4000273001. 

13. 180005107. 
14.~ 8000000026. 



16. 1900107500. 

16. 400034. 

17. 2900107. 

18. 9800001800070. 

19. 31768290005. 

20. 2831000. 

21. 91000146. 



ILLUSTRATIVE EXERCISE. 

10. Express, by means of figures, nine trillion, twenty-seven bill- 
ion; two hundred thirty-five million, five hundred and eighty-six. 

Ans. 9,027,235,000,586. 

Explanation. — Commence with the highest period of the given number (trill- 
ions), writing it with a comma (thus, 9,) ; then write the next lower period (billions), 
but as 27 contains only two of the three figures required for a period (8), write a 
cipher in the place of the omitted figure (thus, 9,027,); then the next lower period 
(millions), placing a comma after it (thus, 9,027,235,); then the next lower period 
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10 NUME RATION AND NOTATION. 

(thousands), and as there are no thousands given, indicate the omission of the three 
figures belonging to that period by writing three ciphers (thus, 9,027,235,000,); 
then conclude by writing the following and lowest period of the scale (units), ob» 
taining, as the final result, 9,027,235,000,586. 

EuLE. — I. Commence with the highest period of the given 
numiber, luriting it and each succeeding period in regular order , 
and filling vacant periods with three ciphers. 

II. // any period except the highest should contain only one 
or two figures, prefix ciphers thereto until it contains three 
figures. 

Express, by means of figures, the following numbers : 

1. Six thousand seven hundred and thirty-six. 

2. Ninety-three thousand four hundred and fifty-three. 

3. Twelve thousand and twenty-nine. 

4. Five thousand and two. 

6. Three hundred and five thousand and sixty-eight. 

6. Seventy thousand and sixty. 

7. Forty-three thousand five hundred. 

8. Nine hundred and eight thousand and five. 

9. Two million, one hundred and seven thousand, and fifty-six. 

10. Nine million, twenty-eight thousand, eight hundred and fifty. 

11. Five million, three hundred and seventy-nine thousand, eight 
hundred and fifteen. 

12. Six million, four hundred and thirty-two thousand, three 
hundred and forty-nine. 

13. Five hundred and twenty million, two* hundred and sixty-one 
thousand, nine hundred and seventy-four. 

14. Three billion, one hundred and seventy-four million, eight hun- 
dred and thirteen thousand, two hundred and twenty. 

15. Six billion, eighty-one thousand, eight hundred and fifty-three. 

16. Seventeen trillion, eight hundred and forty-two billion, nine 
hundred and eight million, twenty-one thousand, eight hundred and 
forty-five. 

17. Ninety-six trillion, twenty-nine thousand, and seven. 

18. Seventy-two quadrillion, five hundred and thirty-six trillion, 
eighty-two billion, five million, six hundred and ninety-nine thousand, 
and thirty-one. 

10 
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ROMAN NOTATION AND NUMERATION. 

11. The Roman Notation employs the following seven letters : 
I T X L CD M 

One^ Five^ Tsn lytj^. One Hundred^ Five Hundred^ One TTtouaand. 

12. The method of combining these seven characters to expreaa 
numbers is shown in the following 



ROMAN NOTATION TABLE. 

Ninety. 
One hundred. 
Two hundred. 
Three hundred. 
Four hundred. 
Five hundred. 
Six hundred. 
Seven hundred. 
Eight hundred. 
Nine hundred. 
One thousand. 
Two thousand. 
Eighteen hundiwL 

Rem. — ^A horizontal line or bar placed over a letter multiplies its simple valtt< 
by one thousand. Thus, V denotes five thousand ; VII, seven thousand ; XIX, 
nineteen thousand ; etc. 



I 


One. 


XIV 


Fourteen. 


XO 


II 


Two. 


XV 


Fifteen. 





III 


Three. 


XVI 


Sixteen. 


CO 


IV 


Four. 


XVII 


Seventeen. 


ceo 


V 


Five. 


XVIII 


Eighteen. 


cccc 


VI 


Six. 


XIX 


Nineteen. 


D 


VII 


Seven. 


XX 


Twenty. 


DC 


VIII 


Eight. 


XXX 


Thirty. 


DOC 


IX 


Nine. 


XL 


Forty. 


DCCO 


X 


Ten. 


L 


Fifty. 


DCCCC 


XI 


Eleven. 


LX 


Sixty. 


M 


XII 


Twelve. 


LXX 


Seventy. 


MM 


XIII 


Thirteen. 


LXXX 


Eighty. 


MDOCC 



ILLUSTRATIVE EXERCISE. 

13. Write 2876 by the Eoman method. 

Explanation.— First write its highest order (thousands), thus, MM ; then it^ 
next highest order (hundreds), thus, MMDCCC ; then its next highest order (tens\ 
thus, MMDCCCLXX , and finally its lowest order (units), thus, MMDCCCLXXVL 
Hence, 

EuLE. — Write the highest order, then the next highest order^ 
and so continue until the lowest order is written. 
11—13 
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Express the 


following numbers by the Boman notation ; 


1. 17. 




6. 43. 


9. 113. 


13. 676. 


17. 1846. 


a. 25. 




«. 57. 


10. 163. 


14. 839. 


18. 1086. 


3. 19. 




7. 81. 


11. 194. , 


16. 921. 


19. 2739. 


4. 38. 




8. 75. 


12. 242. 


16. 354. 


20. 9461. 


Express the following nnmbers by the Arabic notation : 


21. xxrv. 




26. CCCOXLI. 


31. MMMCXXXVI. 


22. XLVI. 




27. DCCXOIX. 


32. VDCCCXCVIII. 


23. LXXIX. 




28. MCCXVI. 


33. LXVDCXXIV. 


24. XOVIII. 




29. MMDCCIV. 


34. IXOCXLVII. 


26. OXTX. 






30. DCCCOXIX. 


36. XVCCCCT.XXI. 



ADDITION. 

14. Addition is the process of finding one number which will 
iQtpress as many units as two or more other numbers. 

Rem. 1. — The several numbers to be added are called Addenda; the number 
which expresses as many units as its addends is called the Sum or Amount 

Rem. 2. — ^The Sign of Addition is an erect cross (+). It is read plus, and is 
p(aced between numbers to denote that they are to be added. 

Rem. 3. — The Sign of Equality is two short, horizontal, and parallel lines (=). 
It is read equala, or equal to, and denotes that the quantity or quantities on its 
left are equal to the quantity or quantities on its right. 

16. The Principles of Addition are : 

1. Only like nurribers and like orders can he added. 

2. The sum expresses units of the same name as its addends. 

3. The sum of two or more nurribers equals the sum of their 
respective similar orders, added separately. 

Note. — Orders are said to be like or similar when they are at the same di»- 
^4ince from the right of their respective numbers. 



ILLUSTRATIVE EXAMPLE. 

16. What is the sum of $825, $367, $546, and $938 ? 
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$825 
367 
546 
938 

•2676 

18 



EzFLANATioy.— Write the addends so that their right-hand fig- 
ures shall fall in the same column. Add the figures of the right- 
hand column, obtaining 8 + 6 + 7+5 = 26, or 2 tens and 6 units. 
Place 6 units under the units' column, and carry 2 tens to the tens* 
column. 

• Next add the tens* column, obtaining 2 (the carrying figure) + 3 
+4+6+2 = 17 tens, or 1 hundred and 7 tens. Place 7 tens under 
the tens* column, and carry 1 hundred to the hundreds' column. 

Then add the hundreds' column, obtaining 1 (the carrying fig- 



Hre)+9+5+8 + 8 = 26 hundreds. 



EuLB. — ^I. Write the numbers so th(U units of the same order 
shall fall in the sam,e colum,n. 

II. Beginning at the right, Ofddea^ih column separately ; an^l 
write the sum, underneath if it does not exceed nine. 

III. If the sum, of any colum,n exceeds nine, set doum its 
right-hand figure only ; and add the number expressed by its 
remaining figures to the next columji on the left. 

lY. Set down the entire sum, of the left-hand column. 

17. Proof of Addition. — Add each column in the contrary 
direction, to form new cornhinations of figures. If the sarrva 
results are obtained, the worh is supposed to be correct. 



EXAMPLES FOR PRACTICE. 



(1) 


(a) 


(3) 


(4) 


(6) 


(«) 


(') 


(8) 


15 


14 


19 


»8 


$53 


$76 


$526 


$891 


8 


6 


6 


2 


24 


39 


738 


435 


4 


8 


4 


6 


87 


58 


462 


763 


2 


5 


8 


5 


35 


24 


249 


294 


3 


2 


7 


7 


92 


13 


384 


587 


_1 


4 


_6 


9 


46 


JZ 


763 


916 


(») 




(10) 




(11) 


(12) 




(13) 


$8327 




$6583 




$2853 


$52132 




$91835284 


5945 




7354 




6986 


79825 




24542525 


6278 




6782 




3571 


85274 




86199746 


4354 




9483 




4382 


11618 




62753672 


7286 




1629 




3674 


97583 




17878391 


5928 




8807 




5218 


86929 




6536543S 



le-j' 



u 









^D2>/r/ojr. 








14) 


(») 


(16) 


(17) 


(18) 


(19) 


(ao) 


(21) 


16 


86 


18 


$32 


151 


$25 


$519 


$615 


8 


8 


8 


65 


28 


13 


831 


273 


7 


7 


5 


78 


66 


38 


487 


983 


8 


8 


8 


26 


84 


69 


314 


321 


< 


4 


9 


87 


75 


21 


722 


527 


9 


8 


7 


42 


83 


76 


567 


198 


6 


1 


8 


35 


81 


92 


949 


832 


S 


6 


8 


29 


27 


37 


283 


275 


4 


8 


8 


53 


52 


61 


218 


767 


1 


8 


6 


18 


14 


58 


746 


253 


8 


6 


7 


72 


73 


23 


337 


662 


2 


1 


6 


26 


21 


12 


825 


161 


9 


7 


8 


63 


65 


82 


624 


589 


S 


9 


4 


85 


41 


16 


265 


184 


8 


8 


6 


48 


32 


73 


465 


212 


I^d the sam of 













22. 145 + $83 + 19187 + $725 + $68 + $9281 + $37 + $815 + $9. 

23. $928 + $76 + $96 + $417 + $3263 + $2815 + $5 + $628 + $82715. 

24. 575 lb. + 38 lb. + 7 lb. +2196 lb. + 837 lb. + 6173 lb. +25 lb. 
26. 914 ft. + 475 ft. + 62 ft. + 427 ft. + 529 ft. + 6175 ft. + 8329 ft. 

26. 8275 bbl. + 59 bbl. + 8173 bbl. + 493 bbl. + 8245 bbl. + 763 bbl. 

27. 2173 bu. + 591 bu. + 6279 bu. + 87 bu. + 527 bu. +6 bu. 

28. 42 yd. + 324 yd. + 516 yd. + 7 yd. + 8219 yd. + 548 yd. + 413 yd. 

29. $625 + $5218 + $62 + $54 + $839 + $6275 + $418 + $6128 + $95. 

30. $23781 + $5183 + $192834 + $1625 + $93 +$82713 +$61825 + 
$41825 + $371862 + $68291 + $428 + $8291 + $67325 + $92 + $8293. 

31. A merchant's sales were as follows : Monday, $392 ; Tuesday, 
$416 ; Wednesday, $285 ; Thursday, $347 ; Friday, $485 ; and Satur- 
day, $1283. What were his total sales for the week ? 

32. A man bought a vessel for $9365, paid $673 for repairs, $213 
for painting, and then sold it at a profit of $842. What did he receive 
for the vessel P 

33. I sold a house for $5183 and lost $1570. How much would I 
have received if I had' sold the house at a gain of $582 ? 

34. In what year did a man die, if he was bom in 1816 and died 
when he was 64 years old ? 

17 
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36. What is the sum of fiye thousand eight hundred and ninety- 
three miles, thirteen thousand two hundred and six miles, one thou- 
sand and seventy-eight miles, and twenty thousand and five miles ? 

Rem. — To rearrange addends in perpendicular columns involves unnecessary 
labor. Students should therefore be trained to add items hoiizontaily, or in what- 
ever other manner they may have been originally placed. The process is as fol« 
tows : First add aU the right-hand orders of the several addenda; then aU the 
eecond orders from the rigTU; then aU the third orders^ eio.; eeUing down and car- 
tying m ustud. 

Find the sum by horizontal addition : 



36. 1613 + $618 + 1475 + $513. 

37. $918 + $'275 + $292 + $348. 

38. $418 + $98 + $6125 +$417. 

39. $563 + $175 + $281 + $9183. 



40. $2183 + $79 +$2938 + $865. 

41. $592 + $817 + $284 +$5137. 

42. $9 + $218 + $65 + $3 + $428. 

43. $51832 + $61758 + $419328. 



In the following examples, add perpendicularly, then horizontally ; and prove 
both by comparing the sums of their respective totals, which must agree. 



44. 



POPULATIOK OF A OlTT. 





riKST 
WABD. 


SECOND 
WARD. 


THIBD 
WARD. 


roUETH 
WAED. 


FIFTH 
WARD. 


SIXTH 
WJED. 


TOTALS. 


Americans 

Germans ......... 


2175 
837 

1235 
125 
376 
975 


3251 
735 

1526 
271 
582 

1236 


2876 
2531 
627 
182 
163 
927 


4531 

1260 

837 

206 

293 

2301 


3250 

924 

1537 

193 

185 

627 


1760 

853 
526 
175 
116 
823 


*#*** 
**** 


Irish 


**** 


French 


*1'** 


Italians 


***m 


Others. 


*«*. 






Totals 


**** 


**** 


«>**<ii 


*»** 


.*>K* 


**** 


***** 



46. Oraik Export of a City foe Okb Week (in bushels). 





MOU. 


TUES. 


WED. 


THURS. 


FRI. 


SAT. 


TOTALS. 


Com 


28325 


15236 


35715 


29128 


75183 


46217 


****** 


Wheat.... 


35719 


41719 


50108 


32546 


69275 


81126 


****** 


Oats 


12136 


9237 


18265 


7268 


6950 


17230 


***** 


Barley. . . . 


18230 


15738 


21375 


15928 


19263 


13637 


****** 


Bye 


5275 


6829 


7201 


11325 


7825 


13261 


.***** 


Totals.. 


***** 


***** 


***** 


***** 


****** 


****** 


****** 



w 
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SUBTRACTION. 

18. Subtraction is the process of taking one number from 
another number of the same kind. 

Rem. 1. — ^The number to be taken is called the Suhtralmvd; the number from 
which the subtrahend is taken is called the Minuend; and the number which !s 
left after taking the subtrahend from the minuend is called the Remainder or THf" 
ference. 

Rem. 2.— The Sign of SMracHon is a short, horizontal line (— ). It is read 
mintu, and is placed between two numbers to indicate that the one on the right i» 
to be subtracted from the one on the left. 

19. The Principles of Subtraction are : 

1. Only like numbers and like orders can he subtracted, one 
from the other. 

2. The remainder or difference expresses units of the same 
nam^e as those expressed by the minuend and subtrahend. 

3. The increase of any order in the subtrahend is equivalent 
to a corresponding decrease of the same order of the minuend. 

4. The total difference of two nunibers equals the differences 
of the several orders of the less number separately subtracted 
from similar orders of the grea/ter nurnber. 

ILLUSTRATIVE EXAMPLE. 

30. Subtract $293 from $768. 

80LUTI0H. Explanation. — Commencing at the right, subtract 8 units from 

$758 8 units, leaving 5 units to be placed below the line in the column of 

ogo units. 

Since 9 tens cannot be subtracted from 6 tens, borrow 1 hundred 

$465 from 7 hundreds, and add the borrowed hundred (=10 tens) to 5 

tens, making 15 tens ; then subtract 9 tens from 15 tens, leaving G 
tens to be written below the line. 

Next subtract 2 hundred from 6 hundred (that is, from 7 hundred less the bor* 
towed hundred), leaving 4 hundred. 

Rem. — The two preceding subtractions from 7 hundred, first of the borrowed 
hundred and then 01 the 2 hundred in the feubtrahend, could have been consoli- 
dated into one subtraction of 2 plus the bon-owed unit, or 8 hundred from 7 hun- 
todf obtaining the same resulti 4 hundred. 

18-80 
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Rule. — I. Place the subtrahend under the minuend so that 
units of the same order shall fall in the same column, 

II. Begin at the right and subtract each order of the subtra- 
hend from the like order of the minuend, writing the result 
under the order siobtracted. 

III. If any order of the subtrahend be greater than the like 
order of the minuend, add 10 to that order of the minuend 
and then subtract. 

IV. If 10 are added to any order of the minuend, 1 should 
be mentally added to the next higher order of the subtrahend, 

3i, Proof of Subtraction. — Add the remainder to th^e suh^ 
trahend; the result should equal the ininuend. Or, subtract 
the rem^ainder from the minuend ; the result should equal th^ 
subtrahend. 



EXAMPLES FOR PRACTICE. 

Find the difference between 



1. $8271 and $5327. 

2. $12587 and $6273. 

3. $893528 and $691735. 

4. 7241 bu. and 1589 bu. 
6. 853912 ft. and 27289 ft. 

6. $327832 and $98265. 

7. $8129173 and $3281769. 

8. 27183296 lb. and 18291563 lb. 



9. $750000 and $293486. 

10. $925876 and $26^000. 

11. $5003018 and $2910807. 

12. $6750000 and $5002807. 

13. $70200508 and $41083026. 

14. $32807050 and $20608098. 

15. $862700405 and $305086002. 

16. $100100100 and $90090090. 



22. Find the difference between the following terms as they 
stand. In business, this is frequently done to avoid a rearrangement 
of the numbers : 



(17) 


(18) 


(19) 


(20) 


(21) 


128375 


153176 


$8273625 


1527183 


$10908005 


76257 


91027 


9859487 


783065 


71060280 



23. Students should also be required to subtract horizontally, or 
in whatever other manner the subtrahend and minuend may have 
been originally written. First, subtract the right-hand figure of the 
subtrahend from the right-hand figure of the minuend, placing a 
20—23 



18 MUL TIP Lie A TlOir^ 

check-mark over each at the time it is considered. Proceed in a gimi- 
lar manner with the second figures from the right, with the third 
figures, etc. The object of the check-mark is to show quickly the 
next figures to be considered. Employing this method, arrange the 
following numbers horizontally and find the difference between them : 



22. $6825 — $3178. 

23. $82917 - $69275. 

24. $582938 - $168271. 



W. $7208013 — $5060807. 

26. $8713009 — $6090080. 

27. $192083 - $6875. 



28. A merchant's total deposits in a bank were $75813, and his 
withdrawals $63298. How much had he remaining in the bank ? 

29. A man bought a farm for $18275 and afterwards sold it for 
129360, What was his gain ? 

30. I sold a steamboat for $43500, which was $2980 more than it 
Dost. What did I pay for the steamboat ? 

31. If a man was born in 1827 and died in 1889, how old was he 
\i the time of his death ? 

32. A man possesses property to the amount of $182716^ and owes 
debts amounting to $95865. What is his true worth ? 



MULTIPLICATION. 

24. Multiplication is a short process of finding the sum when . 
the several addends are equal 

Rem. 1. — The Multiplicand is the addend to be repeated.; the Multiplier 
denotes how many repetitions of the addend are required ; and the Product is the 
result obtained by repeating the multiplicand as many times as there are units in 
the multiplier. 

Rem. 2. — ^The multiplicand and multiplier are called Factors of the product. 

Rem. 8. — ^The Siffn of Multiplication is an oblique cross { x ). It is read nwl- 
tiplied by, or timee; and is placed between numbers to indicate that they are to 
be multiplied. 

36. The Principles of Multiplication are : 

1. The multiplicand in business practice is a concrete 
number. 

23—26 
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2. The multiplier, though usually a concrete number, is 
always regarded abstractly as denoting times. 

3. The product expresses units of the same name as the 
m^ultiplicand, 

4. The total product equals the surrt of the products of the 
several orders of the m,ultiplicand separately mvZtiplied by 
each order of the mfidtiplier. 



26. 



Multiplication Table. 



9,10 11 IZ 13 14 15 16 17 IS 1ft 20 ill && flfl 24 at 



n a 



55 
60 
65 
70 
75 
SO 

m 

90 

Tel 95|m 

so 100 120 



J 



S0\ €0 
60 



84|105 12g;147 



96 
100,12& 



138 lei 



9& 



78 

91 

104 

lOalllT 

no 120 130 



40 

m 

80 
100. 



^ 



i2omi 



-11^119 U;0|133 140^147 
113 130 1^,I3G 144ilJ5S 160, IBS 



136 135 144 [153 lies 1 171 



im 



150 1 IGO 1 170 1 ISO 1 190 



lfiQl£^ 

SOD 210 



4 (S 6 7 



175 



U0'l2ljl3^ 143]1M 195 1 17G' 167 1 1081200 
108 120^132 14*1 iKj'iee 180 103|304'nfl 238 
IIT 1 130 143. 156^ lea. 182^105 W ^331 1 234 247 

130 Wl&l.lCs'l^ 1^ 310 2^'338 ajS^ 

13gJ]£01C5|i80|i95 310,335 IHO^STO 385 

144 laOlTG m' 308.234 340 256 272 386 304 
Wl53'lT0'l8T W33l'338 pas'sTS 38g!30C 333 
IM Wl80:i9&|316 W 353 370 WsOB W342 
153 17i'i90,309|2£8 347 2(30 W304 333 W' 361 

ifio!i8o^2oo'33o 240 36op) WaxW'aeo'sso 

Iti8;i89 310'331 1^273 304 315' 33a'357.3T8'39R 
m'lsa 230^34^ 384^330 308 330 35(3 374|396 4lfl 

mian^SSOSSSm'sGO 333 345 36S|391 I4I4I437 -^^|-- , , -,- - 

193 2I6|240 2e4"288'si3|330!3fi0 3&4'4Os'4n2l4'56!4S0 Wjfi38 ,^'i3'&7e,Offl> 
300 



IID 



46 
60 

132,138 



1^121 
144150 



164161168175' 

176184193^200 
1S6 207 piOJSSG 
330 230 £40 3S0 i 






2301231 342 253 364 275 

240 353.3fl4:n6 38S'300 
3fl0 273 356;3n9|312J33S 
290 394 3081533 336,350 
300 315 330 345^300|S7a 
320 336 352 368 3&i'4D0 
310,3.57 3T4la01 408 435 
'3e0 37Bm|4U'4a3W 
380[399 418 437|4fie475 
400:420 440 4€0 480 50a 
430 44l463 463 504j5a5 
440 462]4&4|506|52S^ 
4flo|483j[iO«'529 5o2 575 1 



3S5'350;375'30ol335|35o|375 400 42&! 450" 475 WsSS. -1501575 'flOo!fl25 



9 |lO|ll|l2|lS'{l4lia 16^17|1S 19jlia|2ip^23iSB4 2(l 



Note. — It will not be a waste of time to memorize the whole of the abov*» 
table, especially if the learner is preparing himself for a mercantile life. 



27. Multiply $483 by 7. 



SOLUTION. 

$483 

7 

13381 
25— 2*3 



Explanation. — Separately take 7 times each of the orders c^ 
$483, commencing with the lowest. Thus, 7 times 3 units equal 21 
units, or 2 tens and 1 unit. Write 1 and carry 2 tens to 7 times 8 
tens, obtaining 58 tens, or 5 hundreds and 8 tens. Write 8 tens, 
and carry 5 hundreds to 7 times 4 hundreds, obtaining 33 hundreds. 



ao 



XULTIPLICA TION. 



EXAMPLES FOR PRACTICE. 



Multiply 

1. 41876 lb. by 6. 

2. 37284 bu. by 4. ' 

3. 9182765 yr. by 8. 

4. 25318276 yd. by 5. 
6. 627983624 gaL by 3. 
6. 578263413 lb. by 7. 



Multiply 

7. 32918271Q8 gal. by 9. 

8. $401783028102 by 11, 

9. $270800630582 by «. 

10. $607008300209 by 12. 

11. $281070068035 by 10. 
la. $5107000908302 by 9. 



ILLUSTRATIVE EXAMPLE. 



28. Multiply $4827 by 73. 



soLimov. 

$4827 

73 

14481 
33789 

$352371 



Explanation.— First multiply $4827 by the right-hand ordti 
of the multiplier (3 units) as shown in 27, obtaining $14481 as 4 
partial product. 

Then similarly multiply $4827 by the second order of the mill 
tiplier (7 tens), obtaining 33789 tens of dollars. Arrange th« 
second partial product (33789 tens) so that its right-hand figure 
(9 tens) shall fall under the same order (8 tens) cf the first parti/il 
product (Prin. 1, 16). 
Add the partial products, obtaining $352371 as the complete product. 

When one of the factors consists of only one figure. 

Rule. — ^I. Place the factor having one figure under the 
right-hand order of the remaining factor. 

II. Commence with the loivest order of the upper factor, and 
m/iiltiply it and each of its successive higher orders by the lower 
factor, setting down and carrying as in addition. 

When both factors consist of more than one figure. 

EuLE. — I. Under the factor which has the greater number of 
figures, write the rem^aining factor so that units shall fall 
under units, tens under tens, etc, 

II. Applying the preceding Rule, successively multiply the 
upper factor by ea^h order of the lower factor, as if that order 
stood aZone. 

III. Place the first figure of each partial product under that 
order of the lower factor which was used to produce it, 

IV. Add the several partial products to find the complete 
product 

27-28 
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29. Proof of Multiplication. — Reverse the p*}sitlon of the 
factors, and -Multiply, If the same product is obPiined, the 
result may he presumed to he correct. 

EXAMPLES FOR PRACTICE. 



Multiply 

1. 82719 yd. by 42. 

2. 571S32 yr. by 68. 

3. 19287536 lb. by 73. 

4. 29827826 ft. by 69. 

5. 425163827 oz. by 326. 

6. 98731428 gal. by 587. 

7. 659284372 yd. by 649. 

8. 152783265 ft. by 813. 



Multiply 
9. $78359281 by 8273. 

10. $42678928 by 5496. 

11. $7812634 by 82732. 

12. $9281763 by 50803. 

13. $6829178 by 90027. 

14. $5207008 by 604005. 
.15. $700208009 by 50304. 
16. $407006004 by 70008. 



17. What is the total weight of 5378 bales of cotton, which ayerage 
397 pounds per bale ? 

18. How many pounds in 472 barrels of flour, allowing 196 pounds 
to each barrel ? 

19. What is the cost of 293 barrels of apples at $2 per barrel ? 

20. If a man buy 285 acres of land at $34 per acre, and sell hia 
purchase for $12732, what will be his gain ? 

21. An orchard contains 38 rows and each row contains 53 peach 
trees. How many peach trees are in the orchard ? 

30. A Continued Product is one which is produced by the 
multiplication of more than two factors. 



ILLUSTRATIVE EXAMPLE. 

31. What is the cost of 56 horses at $235 each P 



BOLTJnOH. 

56 = 8 X 7. 

$235 
8 



$1880 
7 



$13160 
29-9L 



Explanation. — One of the factors (56) is separable into 
two other factors (8 x 7). Multiplying $235 by one of these 
factors (8) will produce $1880 as the cost of 8 horses, and mul- 
tiplying this result ($1880) by the remaining factor (7; will 
produce $13160 as the cost of 7 times 8, or 66 horses. 



%2 MULTIPLICA TION. 



EXAMPLES FOR PRACTICE, 

In like manner, multiply 

1. 7389 men by 72. 

2. 6637 gal. by 48. 

3. 69832 yr. by 96. 

4. 283672 yd. by 64. 
6. 4789623 lb. by 63. 



6. $92783166 by 84. 

7. $26832791 by 144. 

8. $68329726 by 49. 

9. $80170038 by 32. 
10. $62918 by 316 (6 x 7 x 9). 



ILLUSTRATIVE EXAMPLES. 

32. Multiply $418 by 1000. 

BOLTiTiOH. Explanation. — Simply place at the right 

$418 X 1000 = $418000. of $418 as many ciphers as are found in 1000. 

33. Multiply $42800 by 63000. 

SOLDTIOV. 

$42800 

fi^OOO Explanation.— $42800 = $428x100 (32); and 53000 = 

^^^^ 63x1000. Applying 31, first multiply $428 by 53, obtain- 

1284 ing $22684; then multiply this result by 100x1000, by an- 

2140 nexing two plus three, or five ciphers. 



$2268400000 



When the multiplier is lo, loo, looo, loooo, etc. 
BuLE. — At the right of the multiplicand place as many 
ciphers a^ are found in the multiplier. 

When either or both factors terminate in ciphers. 

EuLE. — I. Arrange the factors so that the right-hand signifi- 
cant figure of the lower factor shall fall under the right-hand 
significant figure of the upper factor. 

II. Multiply as if there were no ciphers at the right of either 
factory and to the product thus obtained annex as m^any ciphers 
as are found at the right of both factors. 

EXAMPLES FOR PRACTICE. 



1. 897 yr. by 1000. 

2. 6286 gal. by 100. 

3. 13721 bu. by 10000. 

4. 7983 ft. by 800. 

6. 26984 yd. by 7000. 



6. 483927 lb. by 3200. 

7. $6273849 by 876000. 

8. $6250000 by 2900. 

9. $183600 by 4270000. 
10. $630000 by 380. 

31—33 
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DIVISION. 

34* Diyision is the process of finding one factor (Bern. ^^, 24) 

when the product and the remaining factor are given. 

Rem. 1. — The given product is called the dividend: the given factor, the divv 
8or; and the required factor, the quotient, 

RsM. 2.— If the divisor or given factor is abstract, the quotient or required 
factor will be concrete, and its units will be of the same name as those of the divi- 
dend. If, however, the divisor is concrete, it should express units of the same 
name as the dividend ; and the quotient will be abstract, simply denoting times. 

Rem. 8. — After the integral part of the required factor has been found, what- 
ever is left of the dividend is called the remainder. 

Rem. 4. — ^Division is usually indicated by the sign (-I-). It is read divided by, 
and is written after the dividend and before the divisor. 

35. Gbkbbal Principles ooveening Division. 

1. Any change of the dividend, by multiplication or division, 
produces a like change of the quotient, 

2. Any change of the divisor, by multiplication or division, 
produces an opposite change of the quotient, 

3. A like change of both divisor and dividend, by muUipLi* 
cation or division, produces no change of the quotient. 

36. To divide when the divisor is I2 or less. 

ILLUSTRATIVE EX.\MPLB. 

Divide $973 by 7. 

BOLunoH. Explanation. — 9 hundreds + 7 = 1 hundred and 

Divisor. DlvMrad. g hundreds over. Write this partial quotient (1) under 

7 } ^y"o the order divided, cany the remainder (2 hundreds or 

$139 Quotient. 20 tens) to the next order of the dividend (7 tens), and 

divide the result (37 tens) by 7, obtaining 8 tens as the 

next quotient figure and 6 tens as the next remainder. Carry the last remaindei 

(6 tens or 60 units) to the next order of the dividend (3 units) and divide the result 

<A2 units) by 7» obtaining 9 units as the last quotieut figure. 



M DIV18I0K. 

BuLE. — I. From the left of the dividend, select the least 
number of orders that will contain the divisor. Find how many 
times the divisor is contained in these orders and write the 
result as the first quotient figure. 

II. If the division is not exact, conceive the remainder to he 
-placed before the next right-hand order of the dividend, find 
how many tim^es the divisor is contained in the number thus 
formed, and vjrite the result as the second quotient figure. 
Proceed in a sim^Uar manner until the entire divide?vd has 
been divided. 

37. Proof of DiviaiON.— Multiply the quotient by the divi- 
sor, and to the product add the remainder if any. The result 
should equal the dividend. 

EXAMPLES FOR PRACTICE. 



Divide 

1. 6783219 gal. by 8. 

2. 58297385 lb. by 5. 
8. 71829534 yd. by 2. 
4. 49273868 bu. by 4. 
6. 86291436 yr. by 7. 

6. 13729581 gal. by 9. 

7. 46273824 oz. by 6. 

8. 318293712 ft. by 8, 



Divide 
9. $6200150800 by 10. 

10. $4182700836 by 12. 

11. $6958293727 by 11. 

12. $80739100025 by 5. 

13. $42600308040 by 8. 

14. $1070820048 by 12. 
16. $5200000002 by 9. 
16. $620800100501 by 7. 



17. A manufacturer sold a quantity of broadcloth at $5 per yard, 
aikd obtained $7160. How many yards did hasell ? 

18. At $3 each, how many books can be bought for $1254 ? 

19. A speculator invested $73096 in Western land at $8 per acre. 
How many acres did he purchase ? 

38. Short Division is the method of obtaining the successive 
quotient figures by mental processes, as in the 111. Ex., 36. It should 
always be preferred when the divisor is not greater than 12. 

39. Long Division is the method of obtaining the successive 
quotient figures by written processes. It is usually employed when 
the divisor exceeds 12. 

36—39 
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73 


aot.vnoji. 
: Dividend. Qnotieot. 

) $62938 ( $86211 
584 
463 




438 




158 




146 
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DIVISION. 26 

40. To divide when the divisor exceeds 12. 

ILLUSTRATIVE EXAMPLE. 

Divide $62938 by 73. 

Explanation. — 629 hundreds divided by 73 
equals 8 hundreds. Write 8 as the first quotient 
figure ; multiply the divisor (73) by this quotient 
figure ; place the product (584 hundreds) under the 
orders divided ; and subtract, obtaining 45 hundreds 
as a remainder. 

To this remainder annex the succeeding order of 
the dividend (3 tens), and divide the result (453 tens) 
by the divisor (73), obtaining 6 tens as the second 
quotient figure. Multiply the divisor (73) by the 
second quotient figure (6 tens) ; write the result (438 
f»?i>6) under 453 tens, and subtract, obtaining 15 tens as a remainder. 

To this remainder bring down the next order of the dividend (8 units) and 
divide the result (158 units) by the divisor (73), obtaining 2 units as the next quo- 
liwQ^ figure. Multiply and subtract as before ; under the final remainder (12) 
write the divisor (73), and annex the result (^) to the quotient, 

EuLE. — I. Find the first quotient figure as directed in Rule 
for short division, 36. 

II. Multiply the divisor by the first quotient figure ; lurite 
\he product under the first partial dividend ; subtract ; and to 
the right of the remainder place the next undivided order of 
the dividend for a second partial dividend. 

III. Divide the second partial dividend by the divisor, and 
ivrite the result as the second quotient figure. Multiply, sub- 
tract^ and bring down, as with the first partial dividend ; and 
continue in this manner until all the orders of the dividend 
have been divided. 

IV. If any partial dividend is less than the divisor, place a 
cipher in the quotient, and annex the next undivided order of 
the dividend for a new partial dividend. 

Note 1. — ^If any product be greater than the partial dividend, the quotient 
figure is too large. 

Note 2. — If any remainder be equal to or greater than the divisor, the quotient 
figui-e is too small. 

Note 3. — A convenient method of finding the quotient figure is to point oR 
from the right of any partial dividend as many figures lacking 1 as there are 

40 
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figures in the divisor, and diyidb the remaining figares of the partial dividend by 
the left-hand figure ot the divisor (if the following figure of the divisor is less than 
5) or by the left-hand figure of the divisor increased by 1 (if the following figure is 
6 or more). 

FOR 



EXAMPLES 

Divide 
1. 76829134 yd. by 52 yd. 
a. 981736289 bu. by 31. 

3. 627821965 bbl. by 93 bbl. 

4. 718312593 jr. by 42. 
6. 19278193 yr. by 94 yr. 

6. 57389247 gal. by 28. 

7. 61827534 bu. by 69. 

8. 28173081 lb. by 86 lb. 



PRACTICE. 

Divide 
9. 872916432 miles by 528. 

10. 521071835 gal. by 385. 

11. 2753862148 oz. by 732 oz. 

12. 1807535148 by 3152. 

13. $5718230248 by 4926. 

14. $645342319 by $8276. 
16. $2159382473 by 68234. 
16. $415273684 by $276325. 



17. An orchard contains 22144 trees planted in 128 equal rows. 
How many trees are in each row ? 

18. A plantation of 946 acres was sold for $54868. At what price 
per acre was it valued ? 

19. A drover invested $19454 in buying 137 horses. What was 
the average price per horse ? 

20. If the product of two factors is 143186076 inches, and one of 
the factors is 32871 inches, what is the other factor ? 

41. To divide by the factors of a divison 

ILLUSTRATIVE EXAMPLE. 

Divide $7695 by 168. 



168 = 8x7x3 



8 ) $7695 

7)961 

3)137 

$45 



7 = 

2x8=r 

2x8x7 = 



Explanation.— Dividing $7006 by 8 
(or one twenty-first of the true divisor, 
168) produces $961 (or 21 times the true 
quotient, Prin. 2, 35) and a remaindecof 
$7. Since this remainder is left from the 
true dividend, it must be a part of the 
true remainder. 

Dividing $961 (one twenty-first of the 

true quotient) by the second factor (7) 

produces $137, which must be one-seventh 

of 21, or 3 times the true quotient, and a 

remainder of $2. Since $2 is left from dividing one-eighth of the true dividend, 

this remainder must be one-eighth of the true remainder ; hence, $3x8 = $16, the 

second part of the true remainder. 



Quotient^ $45|f|, 



7 

16 

112 

135 



Divisioir. 27 

Dividing $137 (one-third of the true quotient) by the remaining factor (8) pro- 
duces f 45, the true quotient, and a remainder of f 2. Since f 2 is the remainder 
from dividing f 137 (one-eighth of one-seventh of the true dividend), this remain- 
der must be one-eighth of one-seventh of the true remainder ; hence, f 2 x 8 x 7 = 
|112, the third part of the true remainder. 

Add the several parts of the true remainder, obtaining $185 as the total true 
temainder. 

KuLE. — I. Separate the divisor into convenient factors. 

II. Divide the dividend by one of these factors; divide th-e 
tesulting quotient by one of the remaining favors ; and so con- 
tinue untUt each factor has been used as a divisor. The final 
quotient ivill be the required quotient, 

III. Multiply each remainder by aU the divisors that pre^ 
cede its own divisor ; and add these products to the remainder ^ 
if any, of the first division, to find the true rem,ainder. 

EXAMPLES FOR PRACTICE. 

Find the quotient and remainder by the preceding rule. 



1. 7128934 lb. by 56. 

2. 682917831 ft. by 81 ft. 

3. .6271382937 yd. by 35. 

4. 817981362 bu. by 63 bu. 
6. $9821763405 by $72. 



6. $219534876 by 36. 

7. $5827139826 by 48. 

8. $829173 by$125 ($5x5x5). 

9. $658397 by $336 ($8 x 6 x 7), 
10. $968574 by 224 (8 x 7 x 4). 



42. To divide by lo, lOO, looo, zoooo, etc 

ILLUSTRATIVE EXAMPLE. 

Divide 41673 gallons by 100. 

BOLunoir. Explanation. — Cut off the two right-hand 

1 1 00 ) 416 I 73 figures (73) of the dividend, which is equivalent 

. ^ to moving the remaining figures of the dividend 

41b quo., 16 rem. ^^^ ^^^^^ ^^ ^^^ ^^^^^ ^^^^ decreasing the 

^l^T^ft gallons, Ans. dividend one hundredfold (Rem., 6). 

The figures cut off (73), being the undivided 
part of the true dividend, must be the true remainder. 

EuLE. — Cut off from the right of the dividend as many 
figures as there are ciphers in the divisor. The remaining 
41—42 
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figures wUl ejcp fess the quotient, and the figures cut off udU 
express the remainder. 



EXAMPLES 

Divide 

1. 91872683 y(L bv :\000. 

2. 51791836 IV . by 11)0 lb. 

3. 82967283 bj. by ^.0000. 



FOR PRACTICE. 

Divide 
4. 43579386 yr. by 100000. 
6. $95843765 by $1000000. 
6. 27836291 ft. by 1000 ft. 



43. When dtijr divisor has ciphers on the right. 



ILLUSTRATIVE EXAMPLE. 



Divide $37268 by 2300. 



Explanation. — The divisor (2300) equals 
100x23. Applying 41, divide by one of 
these factors (100) as shown in 43, obtaining 
372 as one twenty-third of the true quotient, 
and $68 as part of the true remainder. 

Divide $372 by 23, obtaining the true 
quotient ($16) and a second remainder of $4, 
which is one-hundredth of the true remainder. 
Multiply $4 by 100, and add 68 to the product, to find tr-e total true remainder. 



iJ3 1 00 ) $372 I 68 ($16, QikJ. 
23 
142 
138 
$468, Item. 



Rule. — I. Cut off the ciphers at the right of the divisor and 
an equal number of figures at the right of the dividend. 

II. Divide the remaining figures of the dividend by the 
remaining figures of the divisor to find the true quotient. 

III. Prefix the remainder, if any, to the figures cut off from 
the dividend J to obtain the true remainder. 



EXAMPLES FOR 



Divide 

1. 7182365 lb. by 4000. 

2. 6382976 yr. by 600 yr. 

3. 682847 yd. by 8000. 

4. 2592768 bu. by 3700 bu. 
6. 687195 gal. by 53000. 

6. 4928136 ft. by 67000 ft. 



PRACTICE. 

Divide 

7. $48267391 by 176000. 

8. $59483726 by 31900. 

9. $172836492 by $5173000. 

10. $6580000 by 239000. 

11. $27180000 by 15100. 

12. $82935100 by $249000. 
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UNITED STATES MONEY. 

44. In United States Money, 10 mills equal 1 cent ; 10 cents 
eqaal 1 dime ; and 10 dimes or 100 cents equal 1 dollar. 

Rem. 1. — ^The Sign of U. S. money is $. 

Rem. 2. — ^A point ( . ) is used to distinguish the several denominations of U, S. 
money; all the figures on the left of the point expre|sing dollars; the first figr'i« 
at the right of the point, tens of cents or dimes; the second figure at the right of 
the point, units of cents (less than ten cents); and the third figure at the right Df 
the point denotes mills. 

Rem. 3. — If the cents are less than 10, -a cipher should be written before thf. 
cents and after the point, to denote the absence of tens of cents or dimes. 

Rem. 4. — ^U. S. money is usually expressed in two denomhiations, dollars and 
cetUsy the mills being omitted if less than 6, and considered an additional cent \l 
5 or more. 



Write 

1. 95 dollars and 18 cents. 6. 

2. 216 dollars and 65 cents. 7. 

3. 809 dollars and 40 cents. 8. 

4. 69 dollars and 7 cents. 9. 
6. 419 dollars and 4 cents. 10. 

11. 5783 dollars, 19 cents, and 8 mills. 

12. 2596 dollars, 8 cents, and 3 mills. 



Write 

5219 dollars ^nd 43 cents. 
7814 dollars and 5 cents. 
920 dollars and 85 cents. 
2473 dollars and 3 cents. 
6825 dollars and 30 cents. 



Bead 








13. $.08. 


16. $28.30. 


19. $5837.65. 


22. $618,683. 


14. 1.38. 


17. $815.09. 


20. $9164.53. 


23. $4285.062. 


16. $.04. 


18. $7268.35. 


21. $1927.05. 


24. $7300.906. 



45. Since there are 1000 mills or 100 cents in 1 dollar, dollar? 
may be changed to mills by annexing 3 ciphers (32); and to cents by 
annexing 2 ciphers. Applying 42, the lower denominations may bo 
changed to dollars by pointing off 2 figures from the right of the 
cents, or 3 figures from the right of the mills. 
44—46 . 
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Change to cents. 


Change to dollars. 


1. $735. 


4. $5175. 


7. 3589 cents. 


10. 41783 cents. 


2. $69. 


6. $163. 


8. 62583 cents. 


11. 5275 mills. 


3. $2138. 


6. $2500. 


9. 985 cents. 


12. 38279 mills. 



46. Addition of United States money. 

ILLUSTRATIVE EXAMPLE. 

Add $419, $376,853, $7186.23, and $685,529. 



■otLunov. 
$419. 

376.853 
7186.23 

685.529 
$8667.612 



Explanation. — Only similar units can be added (Prin. 1, 15). 
Therefore arrange the several addends so that mills shall fall under 
mills, cents under cents, units of dollars under units of dollars, etc. 

Add as in ordinary addition. The sum of the dimes' orders 
being 16 dimes (Prin. 2 and 8, 15), or 1 dollar and 6 dimes, place 
a point to the left of the 6 dimes to denote the denomination of its 
units (Rem. 2, 44). 



Rule. — I. Arrange the addends so that their respective 
points shall fall in a perpendicular column. 

II. Add and carry as in or'dinary addition. 

III. Plaice a point in the sum direcUy under those of the 
addends. 

EXAMPLES FOR PRACTICE. 

1. Add $735.60, $5189.25, $819, $23.70, and $298.45. 

2. Add $8lS5.35, $625.82, $345.83, and $2185. 

8. Add $49.50, $68,758, $317,286, $5.41, and $81,374. 

4. Add $425, $683.35, $29,415, $8, $.73, and $69.40. 

6. Add 18 dollars and 32 cents, 75 dollars and 8 cents, 419 dollars 
and 5 cents, 87 dollars and 30 cents, and 36 dollars, 14 cents, and 
8 mills. 



47* Subtraction of United States money. 

ILLUSTRATIVE EXAMPLE. 

Subtract S5 dollars and 6 cents from 83 dollars and 35 cents. 



Explanation. — Only similar units can be subtracted (Prin. 1, 19). 
$83.35 Hence, arrange the terms so that the point in the subtrahend shall fall 
25.06 under the point in the minuend, causing similar orders to fall in the 
gKo oa same column. 
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BuLE. — I. Arrange the siibtrahend so that its poini shaU 
fall under the point in the minuend, 

II. Subtract, borrow, and carry as in ordinary subtraction. 

III. PUbce a point in the remainder directly under those of 
the minuend and subtrahend. 



EXAMPLES FOR PRACTICE. 



Subtract 

1. $413.45 from $709.82. 

2. $6128.13 from $8475.48. 

3. $519 from $617.30. 

4. $249.85 from $325. 



Subtract 
6. $18 and 4 cents from $26. 

6. 19 cents from $3 and 8 cents. 

7. $49 from $316 and 75 cents. 

8. $318 and 2 cents from $475. 



48. Multiplication of United States money. 

fLLUSTRATIVE EXAMPLE. 

Multiply 582 dollars and 8 cents by 67. 



soLunos. 
$582.08 

67 

4074 56 
349Si4 8 
$38999.36 



Explanation. — Since tho multiplicand express^ 58208 cents, 
67 times the multiplicand, or 3899936, must also express cent» 
(Prin. 3, 25). Therefore, point off two figures from the right oi 
the product to make it express dollars (45). 



EuLE. — I. Arrange the factors and multiply as in ordinarrj 
m^uMiplication. 

II. Point off from, the right of the product as rvbany figui^'Oa 
a^s are pointed off in the multiplicand. 



EXAMPLES FOR PRACTICE. 



Multiply 

1. $5173 by 87. 

2. $7385.15 by 148. 

3. $592.45 by 62. 

4. $4823.32 by 247. 
6. $91.75 by 87. 



Multiply 

6. $419 and 6 cents by 31. 

7. $57, 18 cts., and 3 mills by 43 

8. $91, 4 cts., and 5 mills by 89. 

9. $4183 and 70 cents by 418. 
10. $973.09 by 526. 
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49. Division of U. S. money by an abstract divisor. 

ILLUSTRATIVE EXAMPLE. 

Divide 1425.79 by 83- 

BOLUTIUN. 

83)1425.79(15.13 

^^f. Explanation. — Since the dividend expresses 42579 

cents, one eighty-third of the dividend or the quotient 

107 (513) must also express cents (Rem. 2, 34). Hence, 

83 point oft two figures from the right of the quotient to 

"TTT make it express dollars (46). 

249 

Rule. — Divide as in ordinanj division. If the dividend 
contains cents, point off two figures from the right of the 
quotient ; and if the dividend contains miUs, point off three 
figures, 

Note 1. — If the dividend expresses dollars only, and is not exactly divisible by 
the divisor, annex two ciphers to the dividend to make it express cents and con- 
tinue the division until these ciphers have been brought down. 

Note 2. — It is not customary to carry the quotient beyond the cents' ordt^r 
If «^*\e final remainder is one-half the divisor, or more than one-half, add 1 to tFl 
'^»^' order of the quotient ; if less than one-half the divisor, omit it. 



EXAMPLES FOR PRACTICt:. 



Divide 
\. $2280.46 by 7. 
a. 8977.04 by 12. 
3. $1767.22 by 91. 
d. $72471 by 147. 



Divide 

5. $9352 by 32 (Note 1). 

6. $5183 by 67 (Note 2). 
7..$817.52by513. 

8. $5128.35 by 271. 



60. Division of U. S. money by U. S. money. 

ILLUSTRATIVE EXAMPLES. 

Divide $1323 by $4.50. 

Explanation.— Since the divisor ($4.50) expresses 
BOLUTiow. cents, annex two ciphers to the dividend that it may 

$4 50 ) $1323. 00 ( 294 ^^^® express cei^s (Rem. 2, 34). Divide as in ordi- 
nary division, finding thet 450 cents are contained in 
182300 cents, 294 times. 
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BuLE. — If necessary y maJee both divisor and dividend ex- 
press the lowest unit contained in either. Divide as in ordi- 
nary division. 

EXAMPLES FOR PRACTICE. 



Divide 


Divide 


1. $1635.90 by t.05. 


6. $9875 by 5 cents. 


a. $2358.23 by $4.13. 


7. $111 by $1.48. 


3. $39570.50 by $682.25. 


8. $18991.15 by $283.46. 


4. $52808 by $5.74. 


9. $108 by 25 cents. 


6. $72275 by $1.75. 


10. $406602 by 9 cents. 



RELATION OF INTEGERS. 

51. All arithmetical operations involve either an increase or d&> 
crease of some given number. The law of increase and decrease 
of integral numbers is very simple in character and uniform in 
application. By understanding this general law, the learner will be 
practically independent of the hundreds of topical rules and special 
analyses upon which he would otherwise be compelled to rely. 

63« A given integer is increased by considering it a component 
and augmenting it by one or more other components ; and is decreased 
by considering it the sum of two or more components and taking away 
one or more of those components. If the increase is by unequal 
components, the process requires addition ; if by equal components, 
multiplication. If the decrease is by unequal components, the pro- 
cess requires subtraction ; and if by equal components, division. 

53. Increase 6r decrease by unequal components. 

ILLUSTRATIVE IsXAMPLES- 

1. A has $75 and B $50. How much have both P 

2. A and B have $135. If A has $75, how much has B ? 

tOLimON. 

Ckmiponeiitfl of ( subtrahend, if giyen = $75 = tmeqnal addend ) Components of 
gfirm minne*!^ ( remainder, if required s= 50 = nnei, ^ addend f required sum. 

Minnend, if given « $125 « total it onsqual aJdeada = ram. If ^Miiiinft. 

50—53 
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Dbduction. — The total of two or more unequal addends is the 8um if required, 
or the mimtend if given; and the components of a required sum or given minuend 
are the addends of which it is composed. Hence, add the components to find a 
required total ; and subtract the given component (or the sum of the given com- 
ponents, if more than one) from a given total to find the remaining component. 

Definitions. 

1. A Com^fonent is the weight, measure or value of one considered unequal 
unit or quantity. 

2. A Total is the weight, measure or value of all the considered unequal units 
or quantities. 

FOBMULAS. 

1. Given component (addend) + given component (addend) = required total 
(ram). 

2. Qiven total (minuend) — given component (subtrahend) = requked oompo 
uent (remainder). 

54. Increase or decrease by equal components. 

ILLUSTRATIVE EXAMPLES. 

1. Find the total weight of 35 bu. wheat, allowing 60 lb. per bu. 

2. If 85 bu. of wheat weigh 2100 lb., what is the weight of 1 bu.? 

3. How many bushels in 2100 lb. wheat, allowing 60 lb. per bu. ? 

BOLunoir. 
FMton of giT. j concrete dfvisor = 60Ib.=weight of 1 equal addend -mnltiplicand ) Faeton of reqvin* 
on diTidend. 'I alMtract quotients _%__=namber of equal addend8=nmltiplier J product. 

Dividend, if giTen= 2100 lb. = total of equal addenda » product, if required. 

Deduction. — The total of two or more equal components is the product if re- 
piiredy or the dividend if given. One factor of a required product or given divi- 
dend is the weight, measure, value, etc., of one equal component; and the othw 
factor is the number of such equal components. Hence, if a product is required, 
multiply its two given factors ; and if a product is given, divide it by its given 
factor, and the quotient will be its remaining factor. 

DEFINITION'S. 

1. The Concrete Factor is the weight, measure or value of one considered equal 
unit or quantity (Prin. 1, 25). 

2. The Abstract Factor is the number of considered equal units or quantities 
(Prin. 2, 25). 

8. The Product is the weight, measure or value of aU the considered units or 
iinttntitiea. 

63-54 
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POEMULAS, 

1. Concrete factor x abstract factor = required product. 

2. Given product -s- concrete factor = abstract factor. 

3. Given product -s- abstract factor = concrete factor. 

66. The two separate formulas for unequal components, and the 
three for equal components may, for the ease with which they can be 
remembered and applied, be simplified into the following general 
formulas : 



Gekebal Fobhula I. 


Oenebal FoBHiria. IL 


Component \^ 

f • +^ 

I 1 Component 

1 // 

Total ¥ . 


Concrete Factory 

I •!• Abstract Faef«r 
1 '// 
Product W 



The sign of operation between any two of the above terms in either 
general formula indicates the process to be employed, if they are given, 
in obtaining the remaining term. Or, vice versa, if any one of the 
above terms is required, perform the operation indicated by the sign 
between the other two terms, which must then be given. , 



REVIEW^ EXAMPLES. 

66. 1. A cyclopedia is divided into three volumes, the first con- 
taining 718 pages, the second 695 pages, and the third 748 pages. 
How many pages does the cyclopedia contain ? 

Component + component 4- component = totaL 

2. An army went into battle with 75830 men, and came out of the 
battle with 59275 men. How many men were lost ? 

j&iven total — given component = lost component. 

3. Grover Cleveland was born in the year 1837, and inaugurated 
President of the United States when 48 years old. In what year wa« 
he inaugurated ? 

Earlier date (comPPW»t) t feteJT»J (^PWPPWftt) w \9f\^X 4*tP (tPtoJJr 
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4. Whrtt is the cost of 6275 pounds sugar at 8 cents per pound f 
Concrete factor x abstract factor = required product. 

6. If 85 sheep cost $267.75, at what price per head were they 
bought ? 

Given product -i- given abstract factor = required concrete factor. 

6. I bought 18 yards of muslin at 8 cents per yard, 25 yards 
alp&ca at 45 cents per yard, 13 yards sheeting at 30 cents per yard, 
7 yards of cloth at $2,15 per yard, and in payment gave the clerk 2 
twenty-dollar notes. How much change should he return ? 

7. A man bought 113 acres of land for $3955.85, sold 74 acres at 
$38 per acre, and the remainder at $42 per acre. What was his total 
gain? 

8. I deposited in bank at various times the following sums: 
$715.80, $498.30, $518.25, $68.48, and $1918.87. After making the 
last deposit, I found there was a balance to m^ credit of $1395.15. 
How much had I withdrawn ? 

9. A speculator bought 375 acres of land at $18.75 per acre, 
expended $1280 in improvements, and then sold it at $23.25 per acre. 
What was his gain ? 

10. How much must be paid for 183960 pounds of com bought at 
63 cents per bushel, allowing 56 pounds to the bushel ? 

11. If a man buy 230 acres of land for $6210, sells 50 acres at $29 
per acre, 76 acres at $28.50 per acre, and 41 acres at $31.25 per acre, 
at what price per acre must he sell the remainder to make a total 
profit of $1349? 

12. A merchant's sales were as follows : Monday, $275.80 ; Tues- 
day, $316.62; Wednesday, $248.90; Thursday, $305.50; Friday, 
$237.40; and Saturday, $462.70. What were his average sales per 
day? 

To average two or more unequal components means simply to change them to 
the same number of equal , components. Uence, product (total sales) + abstract 
factor (No. of days) = concrete factor (average or equal sales per day). 

13. If there are 32 quarts in a bushel, how much will be received 
for 3 bushels of chestnuts by retailing them at 8 cents per quart ? 

14. A man bought a lot for $1867, paid $395 to have it graded, 
$83 to have it enclosed, and then sold it at a loss of $325. How much 
did he receive for the lot ? 
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16. I bought a farm for $6737.60 and sold it for 17218.75, gaining 
♦2.75 per acre. How many acres did the farm contain ? 

16. A grocer mixed 350 pounds of Rio coffee costing 12 cents per 
pound with 175 pounds of Laguayra coffee costing J6 cents per pound, 
At what price per pound must he sell the mixture to gain $8.75 ? 

17. If 23 men can complete a contract in 38 days, in how manj 
days can one man complete it ? 

38 days' work of one man = concrete factor. 23 men = abstract factor, 
38 X 23 = 874 days' work ol one man performed by all the men = required product 

18. If one man can do a job of work in 234 days, in how manjf 
days can 13 men do the same job ? 

19. If 30 men can perform a task in 48 days, in how many days 
can 40 men perform it ? 

.20. If a man was born in 1835 and died in 1889, how old was he 
at the time of his death ? 

21. An army consisted of 5 divisions, each division of 6 brigades^ 
each brigade of 4 regiments, each regiment of 10 companies, and each 
company of 87 men. How many men did the army contain ? 

22. A man has $2016.62, bought 370 bushels of wheat at $1.12 per 
bushel, 980 bushels of corn at 74 cents per bushel, 636 bushels of rye 
at 82 cents per bushel, and invested the remainder of his money in 
flour at $6.25 per barrel. How many barrels of flour did he buy ? 

23. The temperature of a certain city averaged 75*^ Fahrenheit for 
the month of June, 88° for July, and 92® for August. What wa,s the 
average temperature for the three months ? 

24. A merchant had $91.20 remaining after buying 2180 bushels 
of rye at 75 cents per bushel and 6237 bushels of wheat at $1,05 per 
bushel. How many bushels could he have purchased if he had bought 
no rye and invested all his money in wheat ? 

26. A man bought 3500 bushels of wheat and 2763 bushels of rye 
for $5778.55. If the cost of the wheat was 98 cents per bushel, what 
was paid per bushel for the rye ? 

26. A farmer sold to a merchant 15 pounds of butter at 28 centa; 
per pound, 25 dozen eggs at 14 cents per dozen, 5 dozen chickens at 
$2.20 per dozen, and in payment received 4 gallons of molasses at 55 
cents per gallon, 9 pounds of coffee at 18 cents per pound, 1 bbl. of 
flour worth $6.40, and the remainder in sugar at 8 cents per pound, 
How many pound* of sugar did the farmer receive ? 
56 
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FACTORING. 

67. The Factors of a number are such integers as will produce 
it when multiplied together. 

Thub» $3 and 5 are factors of $15 ; $2, 8 and 7 are factors of $42. 

58. A Prime Number is one which has no integral factors ex- 
cept itself and 1. 

60. A Composite Number is one which has other integral fac- 
tors than itself and 1. 

Thus, $83 is a composite number, because $8x11 = $88 ; but 18 is a prime 
numb&r because its only factors are $1 x 18. 

60. A Prime Factor of a number is any prime number taken as 
a factor. 

Thus, $8 X 5 are prime factors of $15, since each of these factors is a prime 
number. $4 x 9 are composite factors of $36, since each of these factors is a com- 
posite number. 

61. An Exact Divisor of a number is one which will divide it 
and leave no remainder. 

Hem. — ^AU the prime or composite factors of a number are exact divisor? of 
that number. Therefore, any prime number that is an exact divisor of a given 
number must also be a prime factor of that number. 

62. One number is said to be divisible lay another when it con- 
tains that other an exact number of times. Any number is divisible 
by itself and 1 ; and it will be divisible — 

1. By 2, if it is an even number. 

2. By 3, if the sum of all its figures is divisible by 3. 

Thus, 285 is divisible by 8 because 2 + 8 + 5, or 15, is so divisible. 

3. By 4, if its two right-hand figures are either ciphers or express 
^ number which is divisible by 4. 

Thus, 4 is an exact divisor of 900 because its two right-hand figures are 
ciphers ; and of 1756 because the number expressed by its two right-hand figures 
(56) is divisible by *. 

67—63 
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4. By 5, if its right-hand figure is either 5 or 0. 

6. By 6^ if it is an even number and the sum of its figures is 
tlivisible by 3. 

Thus, 6 is an exact divisor of 348, because the latter is an even number, and 
the sum of its order?' '? J-4+8 = 15) is divisible by 3. 

6* By 8, if its three right-hand figures are either ciphers or express 
a number which is divisible by 8. 

Thus, 8 is an exact divisor of 5000 because its three right-hand figures are 
ciphers ; and of 62176 because the number expressed by its three right-hand fig- 
ures (176) is divisible by 8. 

7. By 9, if the sum of its figures is divisible by 9. 

Thus, 56178 is divisible by 9 because 6+6+1 + 7+8, or 27, is so divisibleu 

8. By 10, if its right-hand figure is a cipher. 

9. By 12, if the sum of its figures is divisible by 3, and the num- 
ber expressed by its two right-hand figures is divisible by 4. 

63. To find the prime factors of a composite number. 

ILLUSTRATIVE EXAMPLE. 

What are the prime factors of 420 yards ? 

BOLunoH. Explanation. — Since 420 is an even number, divide it by 

2 )420 yd. 2, a prime number (1, 62), obtaining 210. Since 210 is 

2 \ 210 '* another even number, divide it by 2, obtaining 105. Since the 

^ sum of the figures of 105 (1+0+5 = 6) is divisible by 8, a 

) ^^^ *' prime number, take 3 as the next divisor (2, 62), obtaining 

5 ) 35 '* ^* Since the right-hand figure of 35 is 5, take 5, a prime 

— T ^^ number, as the next divisor (4, 62), obtaining 7. Hence, the 

' several prime divisors (2, 2, 3, 5) and the prime quotient (7 yd.) 

are the prime factors of 420 yd. 

Rule. — Divide the given number by its least prime factor ; 
sim^ilarly divide the resulting quotient ; and so continue until 
a prime quotient is obtained, fhe several divisors and the la^t 
quotient are the prime factors. 

Pkoof. — The continued product of all the prime factors 
should equal the given number. 
63—63 
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COMMON DIVIDENDS. 



EXAMPLES 

Find the nrime factors of 



FOR PRACTICE. 



1. 45 ft. 

2. 132 gal. 
8. 274 days. 


4. 392 miles. 
6, 525 men. 
6. 9241b. 


7. 6435 tons. 

8. 3240 yd. 

9. 4375 hours. 


10. 18216 oz. 

11. 29184 ft. 

12. $108900. 



COMMON DIVIDENDS. 

64. A Divideiid of a number is any number that is exactly 
divisible by it. 

65. A Common Dividend of two or more numbers is any 
aumber that is exactly divisible by each of them. 

66. The Least Common Dividend of two or more nupibers 
is the least number that is exactly divisible by each of them. 

67. Principles. — 1. A dividend of a nurriber must contain 
all the prime factors of that numher. 

2. J. com^myon dividend of two or more numbers m^ust con- 
tain all the prim,e factors of each of those nunibers, 

3. The least com^mon dividend of two or more numbers is the 
least numher that contains all the prime factors of ea^h of 
those nuwhers. 

68. To find the least common dividend of two or more 
numbers. 

ILLUSTRATIVE EXAMPLE. 

Find the least common dividend of 118, 130, and $36. 

Explanation. — Each of the given num- 
bers contains the prime factor f 2, hence, their 
least common dividend must contain the fac- 
tor $2 at least mice. 

Since 3 is a prime factor of the un factored 
parts of $18 (9), of $30 (15), and of $36 (18). 
their least common dividend must also con- 
tain the factor 3 at least once, 
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SOLUTION. 

♦2 ) $18-$30-<36 

3 ) 9_ 15— 18 

8 )3- 5_ 6 

1— 5— 2 

•2x3x3x5x2 = 1180. 



COMMON DIVIDENDS. 4l 

Since 3 is a prime factor of the yet unfactored parts of $18 (3) and of |36 (6), 
their least common dividend must contain the factor 3 cU least one more time, or 
twice. 

In addition to the factors already obtained ($2 x 3 x 3), the required least com- 
mon dividend must contain the factor 5 (the unfactored part of $30), else it will 
not be divisible by $30 ; and it must also contain the factor 2 (the unfactored part 
of $36), else it will not be divisible by $36. Hence the least common dividend of 
$18, $30, and $36 must be $2x3x3x5x2, or $180. 

Rule. — ^I. Omit such of the smaller nwmhers as may be exact 
divisors of the larger numhers. 

II. Write the remaining nurnbers in a horizontal line^ and 
divide by any prime number that will exactly divide two or 
more of them, placing the quotients and the undivided numr- 
hers in a line beneath. 

III. Divide the quotients and undivided numhers by any 
orime number that will exactly divide two or more of them ; 
and so continue until all the numbers in the lower line are 
prim^e to each other. 

IV. The product of the divisors and the numbers in the 
l4)wer line will be the least common dividend. 

Note.— When no two of the given numbers have a common prime factor, the 
'oroditct of all the given numbers will bo their least common dividend. 

Rem. — The least common dividend is only of practical use m finding the least 
sommon denominator of common fractirns. 

EXAMPLiSS FOR PRACTICE. 

Find the least common dividend of 



1. 24 bu., 36 bii., and 42 bu. 

2. 12 gal., 27 gal., and 30 gal. 

3. 15 hr., 35 hr., and 45 hr. 

4. 18 lb., 24 lb., and 42 lb. 

6. 8 doz., 15 doz., and 24 doz. 

6. 5 yd., 12 yd., and 15 yd. 

7. 27 yr., 36 yr., and 48 yr. 



8. 1315, $525, and $735. 

9. 12 ft., 15 ft., 18 ft., and 21 ft. 

10. 127, $36, $54, $63, and $72. 

11. $18, $21, $24, $30, and $42. 

12. $5, 615, $25, $40, $45, $50. 

13. *3, $5, and $7. (Note.) 

14. 7 lb., 11 lb., and 13 lb. 



16. The circumference of the front wheels of a wagon is 12 feet 
and of the hind wheels 16 feet. If at starting, a rivet in each wheel 
be directly over the centre of the axle, what distance will the wagon 
go before both rivets again occupy the same position. 
6» 
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COMMON DIVISORS. 

69, A Common Divisor of two or more numbers is any num- 
ber that will exactly divide each of them. 

70. The Greatest Common Divisor of two or more numbers 
is the greatest number that will exactly divide each rf them. 

Rem. — ^Wben numbers have no common divisor except 4, they are said to be 
prime to each other. 

71» Principle. — The greatest common divisor of two num- 
bers is a divisor of their sum^, of their difference, and of the sum, 
or difference of one number and any number of times the 
other. 

12* To find the greatest common divisor of two num- 
bers. 

ILLUSTRATIVE EXAMPLE. 

Find the greatest common divisor of $387 and $473. 

BOLunow. Explanation.— The G.C.D. of $387 and 

$387 ) $473 ( 1 $473 must divide tlie difference betwenn 

387 $387 and $473 (71), and that difference is 

$86 ) $387 ( 4 rpjjg g^^jy ^j ^gg ^^^ ^^ j^^g^ ^.^.^j^ 

^^^ the difference between $387 and four times 

$43 ) $86 ( 2 $86, and that difference is $43. 

gg The G.C.D. of $43 and $86 must be 

— $43, for $43 will divide itself, and is con- 

$43 ^ 6. 0. D. tained exactly two times in $86. Hence. $43 

is the G.C.D. of $387 and $473. 

Rule. — I. Divide the greater number by the less. If there is 
no remainder, the less number will be the greatest common 
divisor. 

II. If there should be a remainder, divide the preceding 
divisor by this remainder; and continue to divide the last 
divisor by the last remainder until there is no remainder. The 
Uist divisor uMl be the greatest common divisor. 
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CANCELLATION. 43 

Note. — ^If, at any time, 1 should be obtained as a remainder, the numbers con- 
sidered have no common divisor. 

Eem. — The only practical application of the above rule is in reducing common 
fractions to their lowest terms. 

EXAMPLES FOR PRACTICE. 

Find the greatest common divisor of 

1. 172 yr. and 258 yr. 

2. 1235 and $495. 

3. 779 lb. and 1653 lb. 

4. 462 yd. and 714 yd. 

5. 1377 bu. and 1581 bu. 

6. 1083 bbl. and 1387 bbl. 



7. 13661ft. and 32355 ft. 

8. 16499 doz. and 25927 doz. 

9. 1980 tons and 3120 tofls. 

10. 1179 gal. and 1703 gal. 

11. 1323 and 1589. 

12. 11938 and 12074. 



CANCELLATION. 

73, Cancellation is the omission of the same factor from both 
divisor and dividend to shorten the labor of division. 

74, Prikciples. — 1. To cancel any factor of a number is 
equivalent to dividing the nurnber by the canceled factor. 

2. To cancel the same factor, or equal factors, from both 
divisor and dividend does not affect the quotient (Prin. 3, 36). 

75, To find a quotient by cancellation. 

ILLUSTRATIVE EXAMPLE. 

A farmer traded 160 pounds of butter, worth 21 cents per pound, 
for 2 barrels of sugar averaging 240 pounds per barrel. How much 
per pound did the farmer pay for the sugar ? 

1,^, ^^ Explanation.— $.21 x 160 = the total value of the 

%,%l X 1^00 butter ; and since the butter was exchanged for sugar, 

i^0 x2 ^^ ^^® ^^^*^ value of the butter is also the total cost ot 

^ the sugar. Therefore, divide the cost of all the pounds 
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44 CANCELLATION. 

of sugar ($.21 x 160) by the number of pounds (240 lb. x 2), obtaining 7 cents as the 
(required price of one pound. 

The solution may be simplified by canceling all factors which arfe common to 
both divisor (240 x 2) and dividend ($.21 x 160), and placing over the canceled num- 
bers their uncanceled factors, if any. Thus, cancel the common factor 2 from the 
divisor ([2) and the dividend (l(fo) ; then the common factor 80 from the divisor 
(^) and the dividend (90) ; then the common factor 3 from the divisor {^ and the 
dividend (2l/, leaving only the uncanceled factor $.07 in the dividend, which is 
the required quotient. 

RULE--7-I. Place the factors of the dividend above a hori- 
zontai line and the factors of the divisor below it, 

II. Cancel all factors which are common to both divisor and 
dividend; and divide the product of the uncanceled fa^ctors of 
iihe dividend by the product of the uncanceled factors of the 
divisor. 

Note. — If, in canceling, the quotient 1 is obtained, it should be expressed in 
the dividend (above the horizontal line), but not necessarily in the divisor (below 
the line). 

EXAMPLES FOR PRACTICE. 

1. Divide $350 x 9 by 25 x 6. 

2. Divide $480 x 160 by $60 x 32, 

3. Divide 75 bbl. x 504 by 15 x 8 x 9. 

4. Divide 315 gal. x 64 x 56 by 360 gal. x 392. 
6. Divide 030 yd. x S52 x 65 by 90 x 88 x 91. 

6. How many horses at $175 each are worth as much as 7 horses 
at $125 each? 

7. How many barrels of flour worth $8 per barrel should a miller 
give for 40 bushels of wheat worth $1.40 per bushel ? 

8. A merchant sold 12 barrels of pork, averaging 200 pounds per 
barrel, at 8 cents per pound, and took in payment 160 hams, weighing 
10 pounds each. At what price per pound were the hams valued ? 

9. A mechanic worked for a farmer at 15 cents per hour and 
averaged 8 hours per day for 24 days. Ho accepted his wages in 
wheat at 90 cents per bushel. How many bushels did he receive ? 

10. A seamstress received 8 pieces of mnslin, measuring 45 yards 
to the piece, from which she made 10 bundles of shirts with 12 shirts 
in each bundle. How many yards of muslin were used in making a 
shirt P 

75 
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COUUON FRACTIOXa. 45 

COMMON FRACTIONS. 

76. A Fraction expresses one or more of the equal parts of a 
unit. 

Rem. — One of the equcU parts into which a unit is divided is called Afracttoncd 
unit, to distinguish it from whole or integral units. 

77. The Denominator of a fraction is written below a horizontal 
line^ and expresses the number of equal parts into which the integral 
unit is divided. 

Rem. 1. — In the fraction $}, the denominator 4 denotes that the integral unit 
($1) is conceived to be divided into 4 dqual parts, thus denominating (naming) the 
value or size of the fractional units. 

Rem. 2. — ^The greater the denominator (the more the parts into which any unit 
is divided), the less the value of each part; and the less the denominator (the 
• fewer the parts), the greater their value. 

78, The Numerator of a fraction is written above a horizontal 
line^ and expresses the number of equal parts of an integral unit 
which are taken to form the fraction. 

Rem. — ^In the fraction $|, the num(&)erator 8 expresses the number of frac- 
tional units. Hence, ${ denotes 3 fractional units, each of which is the fourth of 
a doUar. 

79, The Terms of a fraction are its numerator and denominator. 
Thus, in $|, the numerator 8 is one term, and the denominator 4 is the other. 

EXERCISE. 

Express with figures the following fractions, and state what each 
term denotes : 



1. One-half of an apple. 

2. One-third of an orange. 

3. Two-thirds of a melon. 

4. One-fourth of a mile. 

6. Three-fourths of an inch, 

6. Two-fifths of a buebel. 
76-79 



7. Five-sixths of a gallon. 

8. Three-eighths of a dollar. 
y. Seven-twelfths of a yard. 

10. Three-sixteenths of an acre, 

11. Five-thirtieths of a foot. 

12. Nine forty-fifths of a rod. 



w^ 



46 COMMON FRACTIONS. 

80. A Common Fraction is one which requires a written de- 
nominator. 

S\» Common Fractions may be Proper or Improper. 

83. A Proper Fraction is one whose numerator is less than its 
denominator. 

Rem. — The value of a proper fraction is less than a whole unit. $|, $}, $f are 
proper fractions. 

83. An Improper Fraction is one whose numerator is either 
equal to, or greater than its denominator. 

Rem.— The valvs of an improper fraction is either equal to, or greater than a 
whole unit. $f, $}, $f, %^ are improper fractions; the first because its numer- 
ator is equal to its denominator, and the others because their numerators are 
greater than their denominators. 

84. A Mixed Number is a whole number and a fraction united.^ 
Rem. — $3J, 15| pounds, 48| gallons are mixed numbers. 

86. The Value of a Fraction is the quotient arising from 
dividing its numerator by its denominator. 

Rem. — ^A fraction expresses an unexecuted division, its numerator being the 
dividend, and its denominator the divisor. 

86. Since a fraction expresses an unexecuted division, any change 
made in its numerator or denominator will produce the same change 
in the value of the fraction as a like change in a dividend or divisor 
will produce in the value of a quotient (Gen. Prin., 36). Hence, 

87. Prikciples. — 1. To multiply the numerator or divide 
the denominator by any nuTriber multiplies the fraction by the 
same nurnber. 

2. To divide the numerator or multiply the denominator 
by any nurnber divides the fraction by the same number. 

3. To multiply or divide both numerator and denominator 
by the^ same nurnber does not Qha^ngQ the value of the fraction 
{?nn. 3, 35)» 
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BBDUOTION OF FSAOTIOJfS, 4? 



REDUCTION OF FRACTIONS. 

88. Beduction of Fractions means to change their form with- 
out changing their value. 

Rem. — ^A fraction is said to be reduced to higher terms when Prin. 8, 87^ is 
employed to express its numerator and denominator in larger numbers; to lotoef 
terms when the same principle is employed to express its numerator and denomi- 
nator in smaller numbers; and to lotoest terms when its numerator and denominatoi 
are thus made^?ne to each other (Rem., 70). 

89« Reduction of fractions to higher or lower terms of 
a required denomination* 

ILLUSTRATIVE EXAMPLES. 

!• Beduce $f to twelfths of a dollar. 

BOfLimov. Explanation. — The required denominator (12) is 4 times thi 

J^2 X4 = 18 given denominator (3); hence, not to change the value of th» 

^ T ZZ fraction, the required numerator must also be 4 times the gives 

tJ X 4 — lA n^^Je^ator (2), and 2 x 4 = 8 (Prin. 8, 87). 

2. Reduce $ff to ninths of a dollar. 

SOLUTION. Explanation. — The required denominator (9) is one-eighth oi 

$24-5-8 = 13 the given denominator (72); therefore, without changing the 

rr , Q Q value of the fraction, the required numerator Vnust also be one- 

7^ . » — y ^.gj^^j^ ^j ^^^ g.^^^ numerator (24); and 24+8 = 3 (Prin. 3, 87). 

3. Beduce $5 to sevenths of a dollar. 

8oi.nnon. Explanation. — 15 = $f. To reduce |f to sevenths, that is, 

$5x7 = 135 ^ change a fraction with the denominator 1 to an equivalent 

~ ~ ~ fraction with the denominator 7, multiply both terms by 7, a^ 

1 X 7 — 7 explained in Ex. 1. 

BuLE. — Multiply or divide both numerator and deroomf^ 
nator by such a number as vMl change the given denominator 
to the required denominator. 

NoTB 1.—- To find the common multiplier or divisor of both terms, divide the 
greater denominator by tlie less. 

NoTB 2.--Before applying the rule to an integer, change it to the form of h 
fraction by writing the denominator 1 under it. Thus, |2 = |f ; 8 lb. = } lb. 
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COMMON FRACTIONS. 



Reduce 

1. \ lb. to 15ths. 

2. \ yd. to 28th8. 

3. i qt. to 66th8. 

4. 4 bu. to 3othB. 

6. V\r ^fc- to 48th8. 
^- f i yr. to 165th8. 

7. H oz. to 209ths. 

8. 4x lb. to 217ths. 



EXAMPLES FOR PRACTICE. 

Reduce 

9. jV ^t- *^o 9th8. 17. 

10. \^ lb. to 12th8. 18. 

11. H yd. to 6th8. 19. 

12. \i bu. to 8th8. 20. 

13. If yr. to llths. 21. 

14. \%\ oz. to Sths. 22. 
!5. Iff qt. to 5th8. 23. 

24. 



16. i||yd.to3ds. 



Reduce 

9 lb. to 4ths. 
38 yr. to 9t)i8. 
15 yd. to 6th8. 
19 gal. to 12thB 
43 bu. to 8th8. 
71 oz. to 19th8. 
137 ft. to 45th8. 
$518 to 78thB. 



90. Reduction of fractions to lowest terms. 



ILLUSTRATIVE EXAMPLE. 



Reduce %^ and ${{f to their Iowe8t terms. 



FTBliT BOLUnOK. 

172^^9 _ I8_ 
108 -^ 9 ~" 12 

18 -^ 4 $2 



12-7-4 



= ij. Ana. 



Explanation.— Divide both terms of $^ by 
any common factor, say 9, obtaining $^ as an equiv- 
alent fraction in lower terras (Prin. 3, 87). Divide 
both terms of the obtained fraction ($A) by 4, a 
common factor, obtaining ${. Since the terms of 
(I are prime to each other, it must be the required 
fraction in lowest terms (Rem., 88). 



Explanation. — If the common factor 
cannot readily be discovered by inspection, 
it will be more convenient to find the 
greatest common divisor of both terms, as 
shown in 72, obtaining 41. 

Divide both terms by 41, obtaining 5 
for the numerator and 8 for the denominator of the equivalent fraction in lowest 
terms. 



SSOOinl BOfLITTIOW. 

G.C.D. of 206 and 328 is 41. 

$205 ^ 41 = $5 
328 H- 41 = 8 



First Rule. — Divide hath terms hy any coTtiinon factor; 
divide Ifoth terins of the resulting fraction hy any common 
factor ; and continue the operation until a fraction is obtained 
whose terms are prime to each other. 



Second Rule. — Divide both terms of the fra^stion by their 
greatest com^mon divisor. 

89— 90 
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REDUCTION OF FRACTIONS. 
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EXAMPLES FOR PRACTICE. 

£educe to equivalent fractions in lowest terms : 



1. Agal. 


6. ■f^U>Taa. 


U. tVj qt. 


1«. VWir«>. 


a. H yd. 


1. 1% oz. 


12. m bbL 


17. HI! bbl. 


3. «yr. 


8. Ifl bbl. 


13- ti« yd. 


18. HI* oz. 


4. ft ft. 


». mr- 


14. iHgai. 


19. ^ff gal. 


6. tW bu. 


10. 4tJ gal. 


16. H|ba. 


20. ma yd. 



91« Reduction of tnixed numbers to improper fractions 



ILLUSTRATIVE EXAMPLE. 



Eeduce $29| to an improper fraction. 



SOLUnOH. 

29 
5 

145 fifths. 
3 " 

148 " 



Explanation. — There are $| in |1, and 29 times $(, <m 
I4&, in $29. Hence, in |29 and $f there must be $4^ t 
«, or $^K 



Principles. — 1. One whole unit is expressed 

as a fraction by making both numerator and 

denominator the sam^e, 

t29| = 1^^ 2. Two or more whole units are expressed as 

a fraction by making the numerator as many 

times the denominator as the number of whole units is times 1. 

d, A mixed number contains as m^any fractional units as 

there are fractioml units in the integer + the fractional units 

in the terminal fraction. 



EuLE. — Multiply the integer by the denominator, and to the 
product add the num,erator for a new num,erator. Keep tJve 
same denom/inator. 



EXAMPLES FOR PRACTICE. 



Seduce to improper fractions : 

1. 5igal. 5. 38^ cords. 

2. 9|yd. 6. 135^ miles. 

3. 12f tons. 7. 672f melons. 

4. 23f yr. 8. 287^ bbl. 
90— 91 



9. 5i8VVqt. 

10. sie^Sg ft. 

11. 716^ bu. 

12. 406Tfjyr. 



13. 8265^3^02. 

14. 5073^ yd. 

15. 6918^ yr. 

16. 17164^^,, 



>\ 
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COMMON FRACTIONS. 



92. Reduction of improper fractions to whole or mixed 
numbers. 

ILLUSTRATIVE EXAMPLE. 

Reduce %^ to a mixed number. 

Explanation.— $J equal 1 whole dollar, and there 
SOLUTION. must be as many whole dollars in 93 fourths as 4 fourths 

$93-5-4 = $23^ are contained times in 93 fourths, or 23 whole dollars and 
1 fourth remaining. 

BxJLE. — Divide the numerator by the denorviinator. 



EXAMPLES FOR PRACTICE. 



Reduce the following to integers or mixed numbers ; 

1. y yd. • 6. ^^ bu. 

2. Yl>W. 6. *|4.gal. 

3. ^yr. 7. -W^z. 

4. A|^ oz. 8. ^ qt. 



9. Wyr. 

10. -y^bbl. 

11. JjS^ yd. 

12. J^ll^bu. 



13. Hif^gal. 

14. -^oz. 

15. Wjr^bu. 

16. ^Wbbl. 



COMMON DENOMINATOR. 

93. A Common Denominator of two or more fractions is an^ 
denominator to which all of them can be reduced. 

94. The Least Common Denominator of two or more frac- 
tions is the hast denominator to which all of them can be reduced. 

Rem. — ^A fraction can be reduced to only such higher denominators as its own 
denominator can exactly divide (Note 1, 89). Hence, a common denominator of 
two or more fractions must be a dividend of the several denominators of those 
iractions ; and the least common denominator of two or more fractions must be 
the least common dividend of their several denominators. 

95. Reduction of two or more fractions to their least 
common denominator. 



ILLUSTRATIVE EXAMPLE. 

Redu^^ $}, $1^ and Ij- to their least common denominator. 
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ADDITION OF FRACTIONS. 61 

BOLUTiov. Explanation. — First find the least com- 

L.O.D. of 8, 9, 6 = 72, nion dividend of the denominators (8, 9, 6), as 

shown in 68, and take the result (72) as the 
^i = (72-ro)x7 == ffj required least common denominator. 
%^ == (72-f-9)x4 = $ff Then reduce the several fractions to this 

$4 =r. »'a'2-^6) X 5 ^ M4 common denominator, as shown in Ex. 1, 

89, finding that $| = Iff $} = $f }, and 
« = !«. 

Bulk. — ^I. The least cormnon dividend (68) of the given de* 
nominators wUl he-the required least common denominator, 

n. Reduce each fraction to the required common denomina* 
tor a-f shown in Ex. 1, 89. 

Note. — If necessary, reduce all fractions to their lowest terms (90) before 
applying the above rule. 

EXAMPLES FOR PRACTICE. 

fiedace to fractions having the least common denominator : 



1- t yd., f yd., I yd. 

2. i ft., i ft., I ft. 

3. i bu., fl bu., i bu. 

*• If-. Ayr-> Ayr. 

6. f gal., f gal., A gal. 

6. f oz., f oz., \ oz. (Note, 68.) 



7. I ft., 4 ft., ^ ft., A ft. 

8. I bu., I bu.. ^ bu., J^ bu. 

^- Ayr., Hyr.. is yr., Ayr. 

10. i yd., f yd., J yd,, | yd. 

11. |ft.,4ft.,f ft., iift. 

12. Al>U.,Mbu.,Tl|8yba.,TJftblL 



ADDITION OF FRACTIONS. 

96. Addition of Fractions is the process of finding tb«« sum 
of two or more fractions. 

97. Prikciples. — 1. To he added, fractions must express 
similar fractional units, and therefore have a common de* 
nom^inator. 

2, The nujnbers of fractional units (the numerators) are the 
addends, 

3. The sum, of the several numerators expresses fractional 
units of the same name (same denrminator) a^s the fractions 
added. 
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COMMON FRACTIONS. 



98. To find the sum of two or more fractions. 



BOLUnOK. 
j^ a= least oonu denom. 
%%■• . . 4 — ^'^^ niunerstor, 

$f ..10- " - 



ILLUSTRATIVE EXAMPLE. 

1. Find the sum of %\, ^, and $f. 

Explanation. — Fractions must hiive a common lie- 
nominV'tor before they can be added (Prin. 1, 97). The 
least common denominator of the several fractions is 12 
(Rem., 94). Reduce each fraction to this common de- 
nominator (95), and write the corresponding numerators 
in a column. Add these nuraenitors (Prin. 2, 97), c^^ 
taining 23 as the numerator of the sum, under whi< U 

write the common denominator 12 (Prm. 3, 97), finding $f| == $lfjt to be tl.tf 

required sum. 

2. Find the sum of I95|, $281, $137^, $45|. 

SOLUTIOH. 

$95|...4 8 
28|...48 

137f..i2 

45f..4o 



, ..w = ^ 



Explanation. — First add the fractions as in the pix 
ceding example, obtaining $VV- = $Vf Carry the (i; - 
tegral part of this result (2) and add the integers, obtainiw^c 
$307, to the right of which annex the fractional part jf^ 
obtaining $307^ as the required sum. 



$307Vir 

Rule. — Reduce to equivalent frdcUons of a common denom,- 
inator ; add the resulting numerators; and place the sum ovn' 
the commyon denom^inator. 

Note 1. — ^To find the sum of two or more mixed numbers: add the fractions 
and integers separately^ and combine the two results. 

Note 2.— When necessary, all results if proper fractions should be reduced to 
lowest terms; and if improper fractions, to equivalent mixed numbers. 



EXAMPLES FOR PRACTICE. 



Find the sum of 

1- 1 y<i-> i y<i-> f yd- 

2. i gal., i gal., ^ gal. 

3. i lb., I lb., H lb. 

4. tbbl., Vtbbl.,|bbl. 
B. \ oz., J oz., I oz., \ oz. 
6. Hbu., |bu., j-bu. 

•y- iyr., f yr., } yr. (Note, ^S). 
8. I qt., f qt., I qt. 



Find the sum of 
9. Alb- Alb- H lb., Alb- 

10. * F- * yr- A yr., 1^ yr. 

11. 41|yd., 73iyd., 67|yd. 

12. 61f bu., 318J- bu., 68^ bu. 

13. 417| yr., 249|| yr., SSSJf jv.. 

14. 519^1 lb., 1824 ib., 327^^ n>, 

15. 285^ oz., I'Kd^ oz., 341^ o«. 

16. W^yd., 33fyd., X85VVyd. 

9« 
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Rem. 1, — The small figures at the right of the following addends in yards ex- 
IJi-ess fourths. This mode of expressing fractions of a yard is common in the dry- 
g(»ods trade. 

17. Add 131 yd., 48 yd., 19^ yd., 328 y^.^ 411 yd., 39^ yd., 282 yd. 

18. Add 273 yd., 34^ yd., 29^ yd., 32^ yd., 378 yd., 48 yd., 35^ yd. 

19. Add 382 yd., 412 yd., 291 yd., 35» yd., 40» yd., 36« yd., 43^ yd. 

Rem. 2. — Grocers frequently express ounces in small figures at the right of 
addends in pounds. These small figures then denote sixteenths. 

20. Add 91* lb!, 178 lb., 2812 lb., 25^ lb., 43i» lb., 326 ib., 148 lb. 

21. Add 28*3 lb., 481Mb., 119« lb., 173ii lb., 818 ib., 918 lb., 26* lb. 



SUBTRACTION OF FRACTIONS. 

99, Subtraction of Fractions is the process of finding the 
difference between two fractions. 

100, Pkikciples. — 1. To he subt?*acted, the fraction of the 
9 vbtrahend must express fractional units of the same name as 
t\e fraction of the minuend; and both fractions must there' 
./nre have a common denominator, 

2. The nam^bers of fractional units (the numerators) are the 
k.rms of subtraction, 

3. The difference of the numerators expresses fractional 
u ^tits of the same name (same denominator) as those of the siib- 
trahend and minuend, 

101, To find the difference between two fi actions. 

ILLUSTRATIVE EXAMPLE. 

Subtract $^ from $f . 

Explanation. — First find the least common denom- 
8OLUT10H. inator (Prin. 1, 100). Reduce each fraction to this 

j^ = com. denom. commoH denominator; write the new numerator of the 

«> jl^. . . 1 6 - ne» nwnera r. subtrahend uudcr the new numerator of the minuend; 
^J'*-_8 = " " and subtract (Prin. 2, lOO), obtaining 7 as the numera- 

, J-j^ = Answer. tor of the difference, under which write the common de- 
nominator (Prin. 3, 100). 

Rule. — Reduce to equivalent fractions of a common denom- 
98—101 
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COMMON FRACTIONS. 



inator, and place the difference of the resulting numerators 
over the common denominator. 

Note. — If small mixed numbers are given, reduce to improper fractious before 
applying the rule. 



EXAMPLES FOR PRACTICE. 

Find the difference between 



1. 


i ft. and 1 ft. 


6. 


4 doz. and ^ doz. 


2. 


f yd. and -^ yd. 


7. 


1 yr. and -ft yr. 


3. 


} bbl. and -^ bbl. 


8. 


j. lb. and i lb. 


4. 


•^ oz. and ^ oz. 


9. 


1 qt. and \ qt. 


6. 


1 gal. and ^ gal. 


10. 


1 yd. and f yd. 



11. 31 yr. and 2f yr. 

12. 5} bu. and If bu. 

13. 8|- oz. and 9J oz. 

14. 6| ft. and 4| ft. 
16. 5i lb. and 7^ lb. 



102. Subtraction of mixed numbers. 



ILLUSTRATIVE EXAMPLES. 

1. Subtract 1357 from I415|. 

tfOLITTION. 

$4154 ExpULNATioN. — Since no part of a dollar is to be subtracted from 

Q57 $l> the fractional part of the remainder will be $f , to which prefix the 

difference of the integral terms, obtaining $58J. 

I58| 

2. Subtract $194| from 1436. 

flOLTTTioK. Explanation. — %\ cannot be taken from no thirds of a dollar; 

*^*^" therefore, borrow $1 or ${ from $436, leaving $435, and then subtract 

194| II from $f, leaving $J, which should be annexed to $435— $194, ob- 

$241 J taining $2411. 

3. Subtract $527f from $862f . 



BOLTTTIOH. 
$862|... 9 + 18 

5274... 10 
I334H 



Explanation. — Since %\% cannot be taken from $t^, 
borrow $1 or %\% from $862, leaving $861, and then sub- 
tract %\i from ($A + $i| =) $H» leaving $H, which annex 
to $861 -$527, obtaining $334^^. 



Rule. —Subtract the fractions and integers separately, and 
aontbi^ie t}ur two results, 

101-1O2 
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EXAMPLES FOR PRACTICE. 

Find the difference between 



1. $723 and $419f 

2. $526 and $839f . 

3. $238^ and $462. 

4. $571| and $167. 
6. $618f and $327^. 



6. $907t and $645i. 

7. $718H and $286f 

8. $413^ and $325f 

9. $175| and $243|. 
10. $841f and $615f 



11. $291^ and $612f 

12. $438^ and $287f 

13. 161yd. and 438 yd 

14. 722 yd. and 253 yi 
16. 43" lb. and 378 Ih. 



MULTIPLICATION OF FRACTIONS. 

103, Multiplication of Fractions is the process of finding the 
product of two factors when one or both of them are fractions. 

Rem. — ^By referring to the relation of integers (Sol., 64) it will be seen that 
one factor of a product (the multiplicand) denotes the weight, measure, value, etc., 
of one whole addend; and the other factor (the multiplier) the number of such 
addends. It follows, therefore, that if the multiplier is a proper fraction (less 
than 1) it denotes that the weight, measure, value, etc., of the required product is 
less than that of one whole addend (less than the multiplicand) ; and that if the 
multiplier is an integer, a mixed number, or an improper fraction (greater than 1) 
it denotes that the weight, measure, value, etc., of the required product is greater 
than that of one whole addend (greater than the multiplicand). Hence, 

104, Principle. — Multiplication implies increase of the 
multiplicand when the m,ultiplier is greater than 1; and 
decrease when the multiplier is less than 1. 

Note.— Prin. 1, 2, 3, and 4, 25, relating to integers, are equally applicable 
to fractions. 

105, To multiply when one or both factors are fractions. 

ILLUSTRATIVE EXAMPLES. 

1. What is the cost of -^ of a yard of cloth at %\ per yard ? 

Explanation.— ^ = 4 times ^. If 1 yard 
(}{) cost f f , ^oi9. yard will cost -^ of $|, or yfj 
(Prin. 2, 87); and tV of a yard will cost 4 times 
♦tIt* or %^ (Prin. 1, 87), which reduced t« 
lowest terms equals %\, 

For convenience, cancel all factors common to opposite terms, as in the second 
solution, obtaining the result in lowest terms without further reduction. 

102-106 
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a. Multiply (1) *A by 4 ; (2) $} by 32 ; and (3) U by |. 



(1) 



(2) 



1 



$28. 



(3) 

|5xt = tJ^ = t3f 

s 



Explanation. — The solution of these examples is similar to that of 111. Ex. 1, 
as will be evident by writing the integral factors in the form of fractions with 1 as 
their denominators. Thus, (t) $A ^ ! = ? » (2) $i x V = ? ; (3) ff x f = ? 

Rule. — Multiply the numerators for a new numerator and 
the denominators for a new denominator, first canceling all 
factors which are common to opposite terms. 

Note 1. — If one of the factors is ah integer, change it to the form of a fraction 
hy writing 1 under it for a denominator, or by imagining 1 to be thus written, and 
then apply the rule, 

KoTK 2. — If one or both factors are small mixed numbers, reduce them to im- 
proj«er fractions (91) before employing the rule. 

Note 3. — When the integral factor is seen to be an exact divisor of the denom- 
inator of the fractional factor, apply Prin. 1, 87, and avoid a written solution 
involving formal cancellation. Thus, |xV x 4 = ly^^ = I}. 

Note 4 — If the integer is large, business men do not usually trouble them* 
Beives about making formal statements as in the illustrative examples, or about 
discovering common factors for cancellation. They simply multiply the integer by 
the numerator of the fraction and divide the product by the denominator. Thus, 
fl838x}=: (1838x8) -^ 4. 

Note 5. — The word of written between fractions or between fractions and 
integers, indicates that they are to be multiplied. Fractions thus connected are 
dialled compound frctctions. 



EXAMPLES FOR PRACTICE. 



Multiply 
1. «Abyf4. 

a- *l by A. 

3. Hbyf 

4. $|by}. 
B. H by f 

«• H by ,V 
7. H by J. 

«. H by *. 



Multiply 

». n by n. 

10. l3|*yH- 
XI. fgjbylj. 

12. «(3Jby6J. 

13. $4 by Sf. 

14. J of IJ. 
16. I of $|. 

16. i of j of If 



17. 
18. 
19. 
20. 
21 
22. 
23 
24 



Multiply 
$689 by i. 
$158 by J. 
$625 by |. 
It by 718. 
$f by925. 
m by 6. 

$44 by ^. 
$A by 45. 



Multiply 
26. $^by9. 

26. Hi by 14. 

27. $15 by Tftj. 

28. $^ by 28. 

29. $258 by f. 

30. $48 by |. 

31. $11 by 56. 

32. If by 25. 

105 



MULTIPLICATION OF FRACTIONS. 6*t 

106. Multiplication of integers and* mixed numbers. 

ILLUSTRATIVE EXAMPLE. 

Multiply (1) *179f by 7 ; and (2) $325 by 18f . 



BOLUnONS. 



(1) 


(2) 


$179| 


$325 


7 


18| 



»1258i 8)1625 



203i 
2600 
325 
$6053^ 



Explanation. — (1.) 7 times } = *|i. = 5}. Write 
\ and mentally carry 5. 7 times 9 are 63, and 5 to 
carry are 68. Write 8, carry 6 to 7 times 7, and con- 
tinue as with other integers. 

(2.) If the integer is large, as in second solution, 
multiply it by the fractional part of the mixed number 
as shown in Note 4, 105 ; then by the integral part 
of the mixed number. 



Rule.— Separatelij multiply the integer by the fractional 
i)nd the integral part of the mixed niumiber ; then add the 
9 esults. 

EXAMPLES FOR PRACTICE. 



Multiply 


Multiply 




Multiply 


1. f 236f by 9. 


6. $481H by 9. 


9. 


$987 by 27f 


2. $425f by4. 


6. $394^ by 5. 


10. 


$826 by 32}. 


3. $48 by ^. 


7. $478 by 38^. 


11. 


$1245 by 434. 


4. $63by6|. 


8. $5173 by 25^^. 


12. 


$938 by 213f 



107. Multiplication of mixed numbers by mixed numbers. 

ILLUSTRATIVE EXAMPLE. 

Find the cost of 25f pounds of coffee at 18f cents per pound. 



$.18| 
25| 



(|x|=) 
(18xf=) 
(1x25=) 

(18x25=) I 



.IS 



13|...i« 

15|...M 

90 «==!« 

36 
1 



106—107 



$4.79i|. 



Explanation. — Separately multiply 
the integral and fractional parts of the 
multiplicand (18 and |) by the fractional 
part of the multiplier (}); then separately 
multiply the fractional and integral part« 
of the multiplicand (18 and f) by the in- 
tegral part of the multiplier (25). The 
sum of the several partial products thus 
obtained will be the total product. 
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Rule. — I. Separatdy multiply the fractional and integrals 
parts of the multiplicand by the fractional part of the multi- 
plier. 

II. Separately multiply the fractional and integral parts of 
the multiplicand by the integral part of the multiplier. 

III. Add the several partial products thus obtained. 

EXAMPLES FOR PRACTICE. 

Multiply Multiply Multiply 

1. I72f by 244. 6. |615| by 41|. 9. $2718^ by 35^. 

2. $16| by 25|. 6. $473| by lOJ. 10. $492^5^ by 281|. 

3. $36| by ISf ' 7. $571i by 15|. 11. %lb^ by 64^V 

4. $63| by 32f 8. $739f by 85f 12. $1825f by 25|. 



DIVISION OF FRACTIONS. 

.108. Division of fractions is the process of finding the 
quotient when the dividend, the divisor, or both of them, contain 
fractions. 

Rem. — Since the dividend corresponds with the product, and the divisor and 
quotient to the multiplicand and multiplier (34), Rem., 103, and Prin., lO^, 
taken reversely, also apply to division ; that is, if the divisor (multiplier) is an 
integer, a mixed number, or an improper fraction whose value is greater than 1, 
the quotient (multiplicand) will be less than the dividend (product); but if the 
divisor is a proper fraction, the quotient will be greater than the dividend. Hence, 

109. Principle. — Division implies decrease of the dividend 
when the divisor is greater than 1, and increase of the divi- 
dend when the divisor is less than 1. 



110. Division when the divisor or dividend is a fraction. 

ILLUSTRATIVE EXAMPLES. 



Divide (1) l| by $J ; (2) $12 by If ; (3) IH ^1 *5. 



(1) 



SOIiUTIONB. 

(3) 
4x4 = 16. 



(3) 



*^xi = A- 



txf = lf = lT«r- 

First Solution. — $l-*-$J, or 9 ninths of a dollar divided by 7 mW^ of a 
dollar = f (Rem,, 86) or the divisor J with its terms inverted. Hence, ${ -<- %l 

107— 110 
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must equal f of f, or |f (Prin. 1, 35). the product of J x f is obtained by 
Rule, 105. 

Second Solution. — $1 -*- $f = $t J *"d ^^^ divided by $} must therefore be 13 
times I, or 16 (Rule, 1 05). 

Thied Solution.— $1 -«- $5 = J ; and $iJ -*- $5 = Jf of J, or ^. 

EuLE. — Invert the divisor, and multiply the dividend by the 
resulting fraction, applying Rule, 105. 

Note 1. — If the divisor is an integer, imagine it to have the form of a fraction 
with the denominator 1, Thus, iu the 3d solution, the integral divisor 6 was im- 
agined to be f, which, when inverted, would be J. ' 

Note 2. — If either the divisor or dividend is a small mixed number, reduce it 
to an improper fraction before applying the rule. 

•Note 3. — If the dividend is a large integer, invert the divisor and appl,Y 
Note 4, 105. 

EXAMPLES FOR PRACTICE. 



Divide 

1. $1 by H. 

2. $ibyf. 

3. $1 by $|. 

4. I^byi 
6. $18by^. 

6. 15 by i^. 

7. $fby3. 

8. H ty *5. 



Divide 
9. $|by*lf 

10. $3ibyli. 

11. $2|by$H. 

12. $56by5J. 
$14 by $36. 
$51 by 9. 
$519 by ^. 
«3|by4i. 



13 
14. 
16. 
16 



Divide 

17. If by $18. 

18. I2f by3f 

19. $1218 by |. 

20. $1 by$12. 

21. $libyl6. 

22. $7|by4. 

23. $i|by8. 

24. $5iby^. 



Divida 

26. $2^ by $5. 

26. $l|by$25, 

27. $24byf. 

28. $tS by f 

29. $2iby|. 

30. $J by $7. 

31. $256 by 3|, 

32. $6? by If, 



111. Division of mixed numbers by integers, or of in* 
tegers by mixed numbers. 



ILLUSTRATIVE EXAMPLE. 



Divide $217| by 13. 



BoiiXmoN. 
13 ) $217| 

8 8_ 

104 ) 1741 ( $16^ 
104 
701 
624 

77 
HO— 111 



Explanation. — ^To multiply both divisor and divi- 
dend by the same number produces no change in th« 
quotient (Prin. 3, 36). Hence, multiply both dividend 
and divisor by the denominator of the fractional part of 
the dividend (8), obtaining 104 as the integral divisor 
and 1741 as the integral dividend; then divide as with 
other integers. 
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Rule. — Multiply both divisor and dividend by the denomi^ 
t^utor of the terminal fraction ; then divide as with integers. 



EXAMPLES FOR PRACTICE. 

Divide 

6. $1927348f by $18. 

7. $63571821 by 9. 
' 8. $58793061- by 35. 

9. $428391 by 28|. 
10. $687132 by $14|. 

If, A retail shoe dealer bought 24 pairs of shoes for $72f. 
'as the average price per pair ? 

17. How many casks containing 36| gallons each are capable of 
•olding 29920 gallons of cider ? 

112. Division of mixed numbers by mixed numbers. 



Divide 

1. $18491 by 2f 

2. $75834 by $3f 

3. $4152831 by 4. 

4. $918273 by If. 
^ $627345 by $8|. 



Divide 

11. $359834^ by 87. 

12. $2739186 by $193^, 

13. $907382^ by 25, 

14. $763528if by 16. 
16. $2879376 by $18^. 

What 



ILLUSTRATIVE EXAMPLE. 

Divide $793^ by $23f 



$23| ) $793f 



12 
286 



12 



) 9525 ( 33AV 
858 

945 
868 

87 



Explanation. — ^Multiply both mixed numbers by 
the least common denominator of their terminal 
fractions (L.C.D. of 6 and 4 is 12), obtaining $9525 
as the integral dividend and $286 as the integral 
divisor (Prin. 8, 35). Divide as with other integers, 
prodacing 33/^ as the required quotient. 



Rule. — Multiply both divisor and dividend by the least 
common denominator of their terminal common fractions to 
Main an integral divisor and dividend ; then divide as with 
nther integers. 



EXA^fPLES FOR PRACTICE. 



1. 



Divide 


Divide 




Divide 


«75| by 14f, 
$465i by 8|. 
$219| by <;12|. 
$926f by 9|. 


B. |7834f by f 28f 

6. $5167,1^ by 35|. 

7. $79161 by $16f 

8. $4153i by 71i. 


9. 
10. 
11. 
12. 


«517t^ by 92^. 
$7821-j^by«38A. 
$591| by 128|. 
119418^ by 59|. 
111-112 
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RELATION OF COMMON FRACTIONS. 

113. So much of 51, 62, 63, 54, and 55 as pertains to addition 
and subtraction of integers also applies without modification tp addi- 
tion and subtraction of fractions ; and so much as relates to multi- 
plication and division of integers will also apply to multiplication and 
division of fractions, if the abstract factor (denoting the number of 
equal components) is an integer, a mixed numher, or an improper 
fraction. If, however, as explained in Eem., 103, and Eem., 108, 
the abstract factor is a proper fracCon (denoting one or more parts of 
a component), the following modific ^tion of 64 may be substituted. 

114. Fractional multiplication and division compared. 

1. Find the cost of J of a pound of tea at 48 cents per pound. 

2. If J of a pound of tea cost 6 cents, what is the price per 
pound? 

3. How much tea at 48 cents per pound can be bought for 6 cents? 



FMtora of j concrete divisor = $.48 = cost of 1 whde pound r= concrete multiplicand I Facton of 
diTidend. 1 abstract quotient = jx^ = fractional number of lbs. = abstract multiplier » P«»<*"«k 
DiTidend, if given = $.06 = cost of fractional number of lbs. = product, if required. 

Deduction. — The weight, measure, value, etc., of any part of a whole unit or 
quantity is the product if required, or the dividend if given. One factor of a re- 
quired product or given dividend is the weight, measure, value, etc., of one whole 
unit or quantity ; and the other factor is any considered fractional part of that 
whole unit or quantity. Hence, if a product is required, multiply its two given 
factors; and if a product is given, divide it by its given factor and the quotient 
will be its remaining factor. 

DeFINITIOIS'S. 

1. The Concrete Factor is the weight, measure, or value of one considered 
whole unit or quantity. 

2. The Abstract Factor is the integral or fractional number of considered units 
or quantities. 

Rem. — \ of a pound, in the above solution, is, theoretically, as much a number 
of pounds, as 35 bu. in the sohition, 54, is a number of bushels. 

3. The Product is the weight, measure, or value of more or leas than the con- 
sidered whole uuit or quantity. 



63 COMMON FRACTIONS. 

Concreu Fuctor^ General Formula. 

iT?V Explanation. — If any two of the 

•I- Abstract Factor ^^^^ ^®"^^ ^^ ^^^^ formula are given, 

y A perform the operation indicated by the 

^ sign between them, and the result will 

Product ^ ^ the thiiU term. 

EXAMPLES FOR PRACTICE. 

116.— 1. What is the cost of J of a pound of tea at $} per pound? 

SOLUTION. Explanation. — The cost of (wie whole pound, %\ (con- 

$ J X J = $f J-. Crete factor), and the fractional number of pounds, } (abstract 
factor), are given. Hence, multiply these two factors, ob- 
taining ffjt as the cost of } of a pound, or the cost of less than one whole pound 
(product). 

2. At %\ per gallon, how much molasses can be bought for %\1 
SOLUTION. Explanation. — ^The cost of one whole gallon, %\ (con- 

t J -r- $J = t. Crete factor), and the cost of less than one whole gallon, %\ 
(product), are given. Hence, divide the product ($J) by its 
concrete factor ($}), obtaining % gal. as the fractional number of gallons, or the 
abstract factor. 

3. If I of a bushel of com can be bought for $|, vhi;t is the price 
per br.shel ? 

toLUTioH, Explanation. — The fractional number of bushels, { 

$1 -7- f = i» jf. bu. (abstract factor), and the cost of less than one whole 

bushel, %\ (product), are given. Hence, divide the product 

($1) by its abstract factor (f bu.), obtaining %\\ as the cost of one whole bushel, or 

the concrete factor. 

4. If j- of a cord of wood contains 106| cubic feet, how many cubic 
feet will I of a cord contain ? 

soiuTioN. Explanation. — The fractional number of 

106f -r- -f = 128 CU. ft. cords, f of a cord (abstract factor), and the 

128 X f = 85J cu. ft. measure of less than one whole cord, 106f cu. 

ft. (product), are given. Hence, divide the prod- 
uct (106f cu. ft.) by its abstract factor (f cd.), obtaining 128 cu. ft. as the measure 
of one whole cord, or the concrete factor. Next multiply the obtained concrete 
factor (128 cu. ft.) by the fractional number of cords, \ cd. (the abstract factor of 
the required answer), obtaining 85J cu. ft. as the measure of less than one whole 
cord, '♦T the product. 

Note.. — If a problem contains two similar terms, as in Ex. 4, where two abstract 
factors [\ of a cord and } of a cord) are given, the answer will usually require two 
operations, that is, ar many operations as there are similar terms. 
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5. At $1 per yard, how many yards of cloth can be bought for 

6. What is the cost of | of a ton of iron at $117| per ton? 

7. At %\ per lb., how many pounds of sugar can be bought for 

IH? 

8. I bought 4 lb. coffee for $|. What was the price per pound ? 

9. If a furnace consume ^ of a ton of coal per month, in what 
time will it consume 3f tons ? 

10. What amount of honey worth 30| cents per pound can be 
bought for 25f cents ? 

11. How many vegetable beds of -^ of an acre each can be obtained 
from 1 J acres of land ? 

12. 1 owe $29| and wish to pay the debt with oats worth $J pe^ 
bushel. How many bushels should I deliver ? 

13. If a pupil can write -J of a composition in | of an hour, in 
what time will he be able to write his entire composition ? 

14. If a cow eats 4 of a bushel of bran in one day, in what time 
will she eat 44 bushels ? 

16. If a ship can sail 268^f miles in one day, how far can she sail 
in 3| days? 

16. At the rate of 3^ miles per hour, how long will a man require 
to walk 15^ miles ? 

17. A piece of muslin containing 40 J yards, cost $2.03}. At what 
price per yard was it bought ? 

18. If f bu. wheat cost $|, what is the cost of f bu. (Ex. 4) ? 

19. If I pay 8J cents for j- of a pound of sugar, how much of the 
same kind of sugar can I buy for 60^ cents ? 

20. If 3| tons of hay are worth 162^^, how much hay will be 
worth t;45f ? 

21. If 16 men can do a piece of work in -f of a day, how long will 
it take one man to do it (Ex. 17, 66) ? 

22. If 5 men can do a piece of work in 3^ days, how long will it 
take 7 men to do it ? 

116. In comparison of numbers, the word of immediately follows 
the abstract factor and immediately precedes the concrete factor, 
making these two factors of any given or required product easy of 
identification. 

Note. — The phrases more tlum and leas than also precede the concrete factor, 
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but follow fnKit.ioiuil parts which must be respectively added tx) or subtractwd 
from 1 to find the abs^tract factor of the given or required product. 

EXAMPLES FOR PRACTICE. 

1. I of 7f yards of silk equal how many yards ? 

SOLUTION. Explanation. — ^The measure of one whole quantity, 7| 

7^ X f = 5^ yd. yd. (concrete factor), and the fractional number of quantities, 

I (abstract factor), are given. Hence, multiply these two 

factors, obtaining 5^ yd. as the me^asure of } of the whole quantity, or the measure 

of less than one whole quantity (product). 

Rem. — In this example, of immediately follows the abstract factor ({) and im- 
mediately precedes the concrete factor (7 J yd.). 

2. 24- lb. butter are \ of how many pounds ? 

BOLTTTioN. Explanation. — The weight of less than the c:.i 

2^ lb. -T- 1- = 24* lb. sidered whole quantity, 2| lb. (product), and the fr«#i- 

tional number of quantities, jf (abstract factor), t.v*e 

given. Divide the product (2| lb.) by its abstract factor ({), obtaining 2 J lb. as tJo 

weight of the considered whole quantity, or the concrete factor. 

Rem. — In £jl 8. of immediately follows the abstract factor (f) and immediatwJy 
preceaes ibe concrote factor (how many pounds, or the required whole quantity) 

3. What part of $1800 are 1450 ? 

VOLUTION. Explanation. — ^The value of the considewd 

$1800-J-$4:50 = -/^ = J. whole quantity, |1800 (concrete factor), and the 

value of less than the considered whole quantity. 
$450 (product), are given. Divide the product ($450) by its concrete factor ($1800), 
using the fractional form to denote the unexecuted division (Rem., 85), obtaining 
J as the considered fractional number of quantities (the abstract factor). 

Rem.— In Ex. 8, of immediately follows the required abstract factor (what 
part) and immediately precedes the concrete factor ($1800). 

4. 350 miles are f more than what distance ? 

BOLUTioN. Explanation. — The measure of more than the ecu- 

350 -r- J = 210 mi. sidered whole distance, 350 mi. (product), and the frivv 

tional number of considered distances, J (abstract facto t)* 

are given. Divide the product (350 mi.) by its abstract factor (|), obtaining 2V0 

miles as the measure of the considered whole distance (required concrete factor). 

Rem. — In Ex. 4, more than immediately follows the given component of tXie 
abstract factor, } (Note, 116), and immediately precedes the required concrete 
factor (what distance). 
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5. A merchant drew $1800 from bank, which was ^ of his de- 
posit. What was his deposit? 

6. What part of 150 acres of land are 25 acres? 

7. 35 gallons of cider were sold' from a barrel containing 42 gal- 
lons. What part of the barrel was sold? 

8. If I of a farm is worth $6000, what is the value of the whole 
farm? 

9. How many yards of cloth in xt of 1524 yards? 

10. I paid $1800 for a house, and afterwards sold it for {^ of its 
cost. What did I receive for the house? 

1 1. A farmer sold 75 acres from a farm of 320 acres. What part 
of the farm did he sell? 

12. A man had $12000, and spent f of what he had in building a 
house. What was the cost of the house? 

13. In a certain school are 375 pupils, of whom 150 are boys and 
the remainder girls. What part of the school are girls? 

14. A gentleman bought $18500 worth of real estate, paid ^f of 
the purchase money in cash, and gave his note for the remainder. 
What was the face of the note? 

15. A contributed $3500 to the capital of a firm, B $7000, and C 
$4500. What part of the total capital did each contribute? 

16. A firm has i of its capital in merchandise, f in real estate, 
and the remainder, or $1680, in cash. What is the capital of the 
firm? 

17. A farm consists of 35 acres in wheat, 48 acres in corn, 32 acres 
in oats, 30 acres in grass, 25 acres in woodland, and the remaining 5 
acres in orchard, etc. What part of the farm is in grass? 

REVIEW OF COMMON FRACTIONS. 

117.-^1. A farm wagon carrying 6f barrels of corn at a load, de- 
Uvered all the corn grown in a certain field in 58 loads. What was 
the total yield of that field? 

2. I bought 2i acres of land and divided it into building lots of f 
of an acre each. How many building lots did I obtain? 

3. A vegetable garden contains 132^\ square rods in potatoes, 
178t^ square rods in cabbage plants, 47if square rods in onions, and 
415H square rods in other vegetables. What is the area of the 
garden? 
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4. A grocer bought 4 bags of coffee, the gross weight of each being 
respectively 127|, 132|f, 129^, and 136| pounds. Allowing 1^ 
pounds for the weight of each bag, what was the total net weight of 
the coffee ? 

6. A merchant had 132| pounds of coffee, and afterwards bought 
75J pounds at one time and 218^ pounds at another. Of this coffee 
he sold at one time 47J pounds, and at another 125^ pounds. How 
much coffee had he then remaining ? 

6. A contractor agreed to dig 2583 1 cubic yards of earth. How 
much of his contract remained after digging 1625-j^ cubic yards ? 

7. The average yield of a field of corn was 49| bushels per acre. 
What was the total yield if the field contained 45 acres ? 

8. A merchant sold 80 pounds of butter at 28J cents per pound, 
68 dozen eggs at 16f cents per dozen, and 28^ gallons of milk at 22 
cents per gallon. What was the total amount of sales ? 

9. A man exchanged with a grocer \\ of a bushel of com worth 
64 cents per bushel, for 6f pounds of bacon. What did the grocer 
charge per pound for the bacon ? 

10. A farmer sold to a merchant 460J pounds of pork at 5^ cents 
per pound, and 50 bushels of com at 65 J cents per bushel, receiving 
in part payment 30 yards of calico at 5f cents per yard, 25 yards of 
eheetin^T at 32| cents per yard, 9f yards of alpaca at 25 cents per yard, 
and 75 pounds of sugar at 6^ cents per pound. What is the balance 
due the farmer ? 

11. A merchant bought 6 hams, weighing respectively 12^, 18f, 
16|, 14|f, and 16 pounds, at 11| cents per pound.' What was the 
total cost ? 

12. A dealer bought 46 bales of cotton, averaging 435 pounds per 
bale, at IIJJ cents per pound, and sold the entire quantity at 12| 
cents per pound. If his expenses for freight, iiisurance, commission, 
etc., amounted to $95.30, what was his total net profit? 

13. I bought 9 bags of wheat weighing respectively 123 J, 119|^ 
125f, 120|, 117H, 119^, 122^, 120^, and iiy^ pounds, at $lf per 
bushel of 60 pounds. Allowing 1 pound for tne weight of each bag, 
what was the total cost ? 

14. A pedestrian traveled 27| miles on Monday, 31^ miles on 
Tuesday, 35f miles on Wednesday, 2%^^ miles on Thursday, 36 J miles 
on Friday, and 24f miles on Saturday. What was the average dis- 
tance traveled per day ^ 
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16. I sold I of a piece of goods, containing 39f yards. How many 
yards remained in the piece ? 

16. A merchant sold 18f yards of muslin from a piece containing 
38| yards. What fractional part of the piece did he sell ? 

17. 21| gallons were sold from a barrel of molasses containing 
43^\ gallons. How many gallons remained in the barrel ? 

18. How many acres does a farm contain, if f of it is in grass, ^ 
in corn, ^ in wheat, and the remaining 16 acres in oats ? 

19. A, B, and C engage in partnership, A investing $3000, B 
14000, and C $5000. What part of the total capital did each invest ? 

20. A gentleman invested } of his money in city property, | of the 
remainder in a farm, | of what still remained in improvements upon 
the farm, and then had $960 left. What did he have at first ? 

Rem. — (1— }) of (1— i) of (1— f) = abstract factor, denoting fractional part of 
all the money remaining. 

21. A man owed $4200 and paid $1575. What part of his original 
debt did he still owe ? 

22. A can do a piece of work in 15 days and B in 18 days. In 
what time can it be done if both work together ? 

23. A merchant sold 468 barrels of a consignment 6f potatoes and 
had 312 barrels remaining. What part of the consignment did he 
sell? 

24. If a miller charges ^ of a grist for toll, how much corn must 1 
carry to his mill to entitle me to receive 203 pounds of corn meal ? 

25. If coffee loses ^ of its weight in roasting, how much green 
coffee will be required to make 252 pounds of roasted coffee ? 

26. A house and lot cost $7200, and the house cost f more than 
the lot. What was the cost of each ? 

27. The cost of a carriage and a span of horses is $1260, and the 
cost of the horses is f less than the cost of the carriage. What is the 
cost of each ? 

28. A by working alone can finish a certain job of work in 9 days, 
and A and B by working together can finish the same job in 4 days. 
In what time can B alone finish the job ? 

29. A can complete a job of work in 4 days, B in 6 days, and C in 
8 days. In what time can the job be completed if all work together? 

30. A man bought a farm, paid f of the purchase money in cash, 
and in payment of the balance gave his note secured by mortgage for 
$3400. How much did he pay in cash ? 
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DECIMAL FRACTIONS. 

118. A Decimal Fraction expresses one or more of the equal 
decimal parts of a unit. 

Rem. — The term decimal is derived from the Latin decern, signifying ten; and 
is applied to this kind of fractions because the denominator i& either 10, or the 
product of two or more tens, as 100, 1000, 10000, etc. 

119. The Decimal Point is a period (.) written to the left of 
the numerator of a decimal to indicate its denominator. 

Rem. — ^The denominator of a decimal is indicated by writing the decimal point 
as many places to the left of the right-hand figure of the numerator as there are 
ciphers in the denominator. Thus, $^, ^iUtt' ^^^ $t{4v> ^7 omitting their de- 
nominators, may be written $.8, $.15, and $.095. 

120. The Decimal Order or Decimal Value of a figure is its 
position with respect to the decimal point. 

Rem. — The nearer any figure of a decimal fraction is to its decimal point, the 
higher its value ; and the further it is removed from the decimal point, the leas i*^ 
value. 

121. The Notation of Decimals is simply an extension on 9 
descending scale of the system of notation of integers, in which the 
value of any order is ten times the value of the next order at the right, 
and one-tenth of the next order at the left, as is shown in the fol- 
lowing 

Decimal Notation Table. 
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Integral Orders, I>eeltnal Orders, 
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Explanation. — It will be noticed in the preceding table that, commencing at 
the decimal point, the integral orders rire enumerated from the right to the left, 
and the decimal orders from the left to the right ; that the first integral order at 
the left of the units' place is tens, and the first decimal order at the right of the 
units' place is tenths ; that the second integral order at the left of the units' place 
is hundreds, and the second decimal order at the right of the units' place is hun^ 
dredthsy etc., etc.; and, generally, that the name of any decimal order corresponds 
with the name of that integral order which is equally distant from the units' place. 

123. A Complex Decimal is one which has a common frac- 
tion at the right of its lowest order ; as $.5f ; $.003|. 

133. A Simple Decimal is one which has no common fraction 
at the right of its lowest order ; as $.25 ; 1.0098. 

Rem. — Complex Decimals are said to be terminate when they can be reduced 
to simple decimals, and interminate when they cannot be so reduced. 

lai. A Mixed Decimal is one which is composed of an integer 
and a decimal fraction ; as 5.18 lb.; 98.005 bu. 

125. A Decimal Unit is one of the equal decimal parts into 
which a whole unit is divided. 

Hem. — The name of the decimal unit, or denominator of the decimal, is the 
Mame as the name or order of its right-hand figure. Thus, in the decimal f 018. 1 
thousa/ndth of a dollar is the decimal unit. 

136. Principles. — 1. The denominator of a decimal is 1 
followed hy as many ciphers as it has places to the right of the 
decimal point. 

Thus, in $.0015, the denominator is 1 followed by four ciphers (10000) or ten* 
thousandths ; and the decimal is read 15 ten-thousandths dollars. 

2. Annexing ciphers to, or omitting them, from,, the right of 
a decimal does not change its value. 

To annex a cipher to a decimal also annexes a cipher to its denominator (Prin. 
1), and hence multiplies both numerator and denominator by 10, and does not 
change the value of the fraction (Prin. 8, 87) ; and to omit a cipher from the 
right of a decimal also omits a cipher from its denominator, and therefore divides 
both numerator and denominator by 10. 

•3. Prefixing a cipher to a decim^al and moving the decim^al 
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-point to the left of the cipher prefixed^ divides the decirtKU 
by 10. 

To prefix a cipher to a decimal does not change its numerator, but annexes 
another cipher to its denominator (Prin. 1), which is equivalent to multiplying the 
denominator by 10, and dividing the fraction by 10 (Prin. 2, 87). 

4. Movirifi the decimal point one place to the right multiplies 
the decimal by 10; two places to the right multiplies by 100; 
etc. 

To move the decimal point one place to the right does not change the number 
of fractional units ; but makes the numerator contain one decimal place, and the 
denominator one cipher, less than before (Prin. 1); which is equivalent to dividing 
the denominator by 10, and multiplying the fraction by 10 (Prin. 1, 87). 

6. Moving the decimal point one place to the left divides the 
decimal by 10; two places to the left divides by 100 ; etc. 

To move the decimal point one place to the left does not change the number 
of fractional Units ; but makes the numerator contain one decimal place, and the 
denominator one cipher, more than before (Prin. 1) ; which is equivalent to multi- 
plying the denominator by 10, and dividing the fraction by 10 (Prin. 2, 87). 



NUMERATION OF DECIMALS. 

ILLUSTRATIVE EXERCISE. 

127. Express, orally, the decimal .00378 of a pound. 

Explanation. — First read the numerator as if it were an integer (three hun- 
dred and seventy-eight) ; then, applying Prin. 1, 126, name the denominator, 
which is thus found to be 1 followed by five ciphers (100000), or hundred-thou- 
sandths. 

EuLE. — Read the decimal as if it were an integer; and then 
state the name of its right-hand order. 

EXAMPLES FOR PRACTICE. 

Express orally the following decimals : 



X. .3 oz. 


4. .48 yd. 


7. .419 ft. 


a. .03 lb. 


6. .048 gal. 


8, .0419 qt. 


3. .003 bu. 


«. .0048 bbL 


9. .00419 yr, 
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n 



10. .6783 bu. 

11. .06783 bbl. 

12. .006783 gal. 

13. .0006783 yr. 



14. e. 9182734. 

15. $38.03187364. 

16. $593.0070080. 

17. $8275.10090008. 



18. $4.0003180029. 

19. $17.00000298|. 

20. $6.00200948i. 

21. $1.20900081071 f 



NOTATION OF DECIMALS. 

ILLUSTRATIVE EXAMPLE. 

128. Write decimally ninety-five millionths. 

Explanation. — ^First write the decimal point and 4 ciphers (thus, .0000), "b^ 
cause the denominator mUliontha requires 6 decimal places (Prin. 1, 126), anii 
these 4 prefixed ciphers denote what the numerator 95 (containing 2 places) lacks 
of having the required number of 6 places ; then write the numerator, obtaining 
.000095. 

EuLE. — Write the niinverator as if it were an integer, and 
so locate the decimal point that the right-hand figure of the 
numerator will occupy the decimal order denoted by the dc' 
nom/inator. 

Note. — The learner should accustom himself to writing the decimal point and 
prefixed ciphers before writing the numerator, as shown in the Illustrative Exam- 
pie. The number of ciphers to prefix equals the number of ciphers in the denom 
inator diminished by the number of orders in the numerator. 



Write decimally the following : 

1. 4 tenths. 

2. 7 hundredths. 

3. 13 hundredths. | 



4. 429 thousandths. 

5. 35 thousandths. 

6. 6 thousandths. 



7. 24 hundredths. 

8. 24 thousandths. 

9. 5 hundredths. 



10. 8163 ten-thousandths. 

11. 75 ten-thousandths. 

12. 248 hundred-thousandths. 

13. 843 ten-thousandths. 



14. 1235 hundred-thousandths. 

15. 78 hundred-thousandths. 

16. 627 ten-thousandths. 

17. 7483 millionths. 



18. Five, and three hundred eighty-two ten-thousandths. 

19. Eight, and eight hundred seventy-one hundred-thousandths, 

20. Nine, and five hundred sixty-three thousandths. 

21. Seventy-nine, and two thousand four hundred thirty-seven 
hundred-thousandths. 
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22. Eight hundred ninety-six, and fifty-one thousaiid tliree hun 
dred twenty-seven millionths. 

23. One hundred seventy-five thousand seven hundred fifty-four 
hundred-millionths. 

24. Seven hundred forty-eight, and one million twenty-three thou- 
sand four hundred sixty-nine billionths. 



REDUCTION OF DECIMALS. 
129. Reduction of common fractions to decimals. 

ILLUSTRATIVE EXAMPLE. 

Reduce %^ to a decimal. 

80LUTI0K. Explanation. — %fj expresses an unexecuted division, 

25 ) $3.00 ( $.12 |3 being the dividend and 25 the divisor (85). To an- 

2 5 nex ciphers to the dividend $3 multiplies it by 10 for 

ZZ every cipher annexed ; hence, if the numerator with two 

ciphers annexed ($300) be divided by the denominator 

£2 (25), the quotient will be 100 times the true quotient 

(Prin. 1, 35). Rectify this error by cutting off two 

places from the right of the quotient, which is equivalent to dividing the quotient 

by 100 (42). 

Rule. — Annejc ciphers to the numerator, divide by the de- 
Korriinator, and point off from the right of the quotient as 
many decimal plaices as there have been ciphers annexed. 

Note 1. — Students should know the decimal equivalents of halves, fourths, 
and eighths without reducing. Thus, i = .5 ; J = .25 ; } = .75 ; J = .125 ; 
I = .375 ; f = .625 ; and } = .875. 



EXAMPLES FOR PRACTICE. 

Eeduce the following to equivalent decimals : 



1. fib. 


5. Hyd. 


9. iVft. 


13. 9Jgal. 


2. |oz. 


6. il qt. 


10. Tft. yd. 


14. 25^ miles. 


3. iV yr. 


1. ligal. 


11. Tlrlb- 


16. 17Ayd. 


4. VV bbl. 


8. U bu. 


12. ^JT. 


16. 4^bbl. 



Wnx 3. — ^To avoid long division, separate the traction into factors, the deci- 
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raal equivalent of one of which is known without reduction (Note 1), and divide 
this decimal equivalent by the remaining factor or factors. Thus, A = i ®' f ? 
I = .625 ; hence, .625+4, or .15625, must be the decimal equivalent of \ of f, 
or A. 

Eeduce the following to decimals in accordance with Note 2 : 

17. VV gal- I 1^- ^F yr- 1 21. H yd, I 23. 18^ rods. 

18. -yV bbl. I 20. ll lb. I 22. f f bu. 1 24. 25^ tons. 

Note 3. — In business, even with terminate decimals, it is not customary to 
?xtend the division until there is no remainder. The business rule is : Annex to 
the numerator as many ciphers as there are decimal places required in the result, 
and, after the last cipher has been brought down, discard the remainder if less 
than hail the divisor, or increase the last quotient figure by 1 if the remainder is 
half the divisor or more. 



Applying Note 3, reduce the following to decimals of 



S dec, places. 
26. 19|oz. 
26. 415f lb. 



3 dec. places. 

27. 75^Vyr. 

28. oivtyd. 



4 dec. places. 

29. 278^j-bu. 

30. 67|bbl. 



S dec. places. 
32. 15^^ miles. 



Note 4. — To expand a complex decimal to a given number of decimal places, 
annex to the numerator of the terminal common fraction a cipher for each lack- 
ing decimal place, and then divide by the denominator. 



Expand the following complex decimals to 



6 dec. places. 

33. 46.342^ bu. 

34. 75.19iJlb. 



6 dec. places. 

35. 812.9312^1 gal. 

36. 73.411- yd. 



7 dec. places. 

37. 2.91^ tons. 

38. 18.2731 miles. 



130. Reduction of decimals to common fractions. 



ILLUSTRATIVE EXAMPLE. 

Reduce $.625 and $.07| to common fractions. 



$.625 = 



nBST soLunoK. 
$625-^125 = $5 
1000-M25= 8 



SBOOKD SOLUnOlN. 

$071 = ^^^ = ^ 
' 100x3 = 300 
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First Solution. — Change the decimal to the 
form of a common fraction by writing its denom- 
inator, obtaining $rWv> ^^'^^ reduce to lowest 
terms by OO, obtaining $f . 

Second Solution. — Supplying the denomi- 

$7f 
nator produces the complex fraction, ~:\ multi* 

plying both terms by the denominator of the 
termina? common fraction (3) produces the equiv- 
alent simple fraction |^ (Prin. 3, 87^ 
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'^ElTI^.B. — Omit the decimal -point and prefixed ciphsrs. write 
che denom>inator underneath, and reduce the resulting fra^ 
tion to lowest terms, 

EXAMPLES FOR PRACTICE. 

Eeduce the following decimals to common fractions : 



1. .25bbl. 

2. .875 1b. 

3. .375 gal. 

4. .075 yd. 



6. .00625 oz. 

6. 5.00125 yr. 

7. 18.03125 bu. 

8. 5.064 ft. 



9. 3.00128 qt. 

10. 7.31625 yd. 

11. 5.34375 ft. 

12. 19.06ibbl. 



13. 25.161 oz. 

14. 58.02f lb, 
16. .008|bu. 
16. .0|bbl. 
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ADDITION OF DECIMALS. 

ILLUSTRATIVE EXAMPLES. 

,— 1. Add 7.48 yr., 23.0415 yr., .032 yr., and 6.3138 yr. 



SOLUTION. 

7.48 Explanation. — Only like orders can be added (Prin. 1, 15), 

23.0415 therefore arrange the addends so that like decimal orders shall fall in 

QQo the same column. Add as with whole numbers. Since the sum of 

f\ ^1^^ *^® tenths' column must be tenths (Prin. 2, 16), place the decimal 

point in the sum at the left of 8 tenths to denote its decimal order. 



36.8673 

2. Find the sum of $5.71|, 18.4^, and $27.009| to 3 dec. places. 



BOLunoir. 



At 7ifiQ_ Explanation. — Arrange the decimals, add, and point off as 

in Ex. 1 ; first expanding the complex decimals by Notes 3 and 4, 

o.^jCD 120, to 4 decimal places, or one more decimal place than is re- 

27.0098 + quired in the sum. The extra decimal place in the addends is 

^41.1511 intended to insure accuracy in the three decimal places required 

$41,151+ i^ the sum. 

Rule. — Arrange the addends so that their decimal points 
shall fall in a column. Add as with whole numbers; and 
place the decimal point in the result directly beneath the 
decimal points of the addends, 

EXAMPLES FOR PRACTICE. 

What is the sum of 

2. 5.75 bu., 28.415 bu., 19.5 bu., 7.01298 bu., 328.52 bu.? 

a. 528.09 lb., 6,0047 lb., 98.193 lb., 514.6 lb., 2.015 lb.? 
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3. 8153.45 yd., 32.0028 yd., 237.483 yd., 5.00165 yd., .06 yd.? 

4. 25.82f yr., 75.219| yr., 8.4| yr., 16.52^ yr., 23.81^ yr., 
1629.4f yr., and 16.219J- yr., as a simple decimal ^ 

5. 29.418^^ rods, 193.26^^ rods, 4.21f| rods, 678.5-^- rods, .25 
rods, 625.48^ rods, .4 rods, and 19 rods, as a simple decimal? 

6. 28.1:^^1^ miles, 75^ miles, 428.3^ miles, 58 miles, 6138. 72^ 
miles, 65.37]jV niiles, .19 miles, 68 miles, and 2.43f miles as a simple 
decimal ? 

7. 41.921 cords, 7.2^ cords, 218,359^ cords, 75 cords, 7.5 
cords, 81.21fi cords, .375 cords, and 4.17|f cords, as a simple 
decimal ? 

8. 4.318 yr., 473.1^ yr., 85.48| yr., 125.19 yr., 76.34^ yr., 60 
yr., and b\ yr., to 3 decimal places (See 111. Ex. 2) ? 

9. -^ bu., I bu., .02|:J- bu., .31^i bu., to 4 decimal places ? 

10. $.58|, $7.39f, $250.81|-, $12|, to 3 decimal places ? 

11. Nineteen, and forty-nine ten-thousandths acres; seventy-three, 
and one hundred fifty-six millionths acres; thirty-four, and eight 
hundred- thousandths acres ; and three thousand nine hundred thirty- 
seven, and two hundred ninety-five ten-thousandths acres ? 

12. Three hundred four, and thirty-two thousandths miles ; eight- 
den, and two thousand seventy-five hundred-thousandths miles ; three, 
and fifteen ten-thousandths miles ; and five thousand eighty-two, and 
one thousand nineteen hundred-thousandths miles. 

SUBTRACTION OF DECIMALS. 

ILLUSTRATIVE EXAMPLE. 

132. Subtract 219. 13f yd. from 562. 7^^ yd. to 3 dec. places. 

SOLUTION. Explanation. — ^Expand the minuend and subtrahend as 

562.7188 — directed in Explanation, 111. Ex. 2, 131, for addends. Ar- 

219.1367 range the numbers so that the orders of the subtrahend shall 

Ij — fall under like orders of the minuend. As the difference of the 

343.5821 tenths' orders must also be tenths (Prin. 2, 19), place the 

343.582 + yd, decimal point in the remainder at the left of 5 tenths to denote 
its decimal order. 

Rule. — Arrange the decimals so that the decimal point of 
the subtrahend shall fall directly yonder the decimal point of 
the minuend Subtract as with whole numbers; and place the 
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decimal point in the remainder directly beneath those of the 
minuend and subtrahend. 



6. 61.0026 bu. and 52.36 bu. 

6. 418.37 oz. and 28.4137 oz. 

7. 15bbl. and.63bbl. 

8. .49 gal and .2873 gaL 



EXAMPLES FOR PRACTICE. 

Find the difference between 

1. 19.6205 1b. and 25.3 lb. 

2. 12.283 yr. and 3.4278 yr. 

8. 65.09 ft. and 23.17268 ft. 
4. 9.0032 yd. and .35 yd. 

9. 67.84J rods and 32. 9 J rods, as a simple decimal. 
10. 235. 04^^ acres and 109. 2| acres, as a simple decimal. 
H. 72.0053^^ miles and 82.19^ miles, as a simple decimal, 

12. 42.07iV days and 16.5^ days, to 4 decimal places. 

13. 8.19|flf cords and 5.73y|Y cords, to 3 decimal places. 

14. $92. 8| and 163^, to 3 decimal places. 

15. From nine hundred forty-eight years take tbree htindred seventj- 
.ive ten-thousandths of a year. 

16. From eight hundred fifty-four, and one hnndred ninety-six 
lundred-thousandths fathoms take three hundred sixty-two, and one 
;)nousand two hundred thirty-nine millionths fathoms. 



MULTIPLICATION OF DECIMALS. 

ILLUSTRATIVE EXAMPLE. 

133. Multiply 63.42 hours by .758. 

■oumoK. Explanation. — 63.42 = ^f^, and .758 = ^!^. Multiply 

63.42 *^® numerator of one fraction (6343) by tiie numerator of the 

r.f.Q^ other fraction (758), obtaining 4807236 as the numerator of the 

— ! required product (105). Since the denominator of ^f^ is 1 

60736 followed by two ciphers, and the denominator of ^% is 1 fol- 

31710 lowed by three ciphers, the product of these denominators 

44394 (100000), or 1 followed by 2+3, or 5 ciphers, must be the denom- 
inator of the required product (105) ; and to denote this denom- 



48.07236 inator, point off 5 decimal places (Rem., 1 19). 

Rule. — Multiply as with whole numbers ; and from the 
right of the product point off as many decimal places as are 
^ntained in both factors. 
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Note 1. — If the product contains fewer figures than are to be pointed off, sup- 
ply the deficiency by prefixing ciphers. 

Note 2. — Terminate Complex Decimals (Rem., 123) are usually expanded to 
simple decimals before applying the rule ; and Interminate Complex Decimals are 
multiplied as they stand by Rule, 106 or 107. 

Note 3. — Decimals are multiplied by 10, 100, 1000, etc., by moving the decimal 
point of the multiplicand as many places to the right as there are ciphers in the 
multiplier. 

EXAMPLES FOR PRACTICE. 



Multiply 


Multiply 




I. 619.358 yd. by 24. 


10. 1.2151 by .78. 




a. 57.625 ft. by 2.75. 


11. $1,729^ by 2.5|. 




3. 82.6125 bu. by .418. 


12. $68.25^ by .9^. 




4. 207.045 bbl. by .0086. 


13. 142.121 by ,032, 


(106.) 


6. 34.01832 yr. by .027. 


14. $65,9381 by .026. 




6. .6832 lb. by 28.3. 


16. $417.52f by .07|. 


(107.) 


7. .529 tons by .00071. 


16. 12.5873 by 100. 


(Note 3.) 


8. .00036 ft. by .0046. 


17. $.58273 by 1000. 




9. 1.0000916 by .0063. 


18. $3.289173 by 600. 


(100x5 



DIVISION OF DECIMALS- 
ILLUSTRATIVE EXAMPLE- 
134. Divide $13,244 by 4.73. 

BOLunoK. Explanation. — 473 hundredths are contained 

4.73 ) $13,244 ( $2.8 in 1324 hundredths 2 (whole) times ; and if the first 
9 46 quotient figure (2) expresses units, the second quo- 

q moA Meni figure (8) must express the next lower order to 

units, or tenths. Hence, place the decimal point in 
^ ' ^ the quotient at the left of 8, to make it denote 

tenths. 
Rem. — Since the dividend is a product and the divisor and quotient are its 
factors (Rem. 1, 34), the dividend of the 111. Ex. ($13,244) must contain as many 
decimal places as the divisor and quotient together (Explanation, 133). Hence, 
if the divisor contains only 2 of the 3 decimal places of the dividend, the lacking 
decimal place must be found in the quotient. From this are deduced the follow- 
ing directions: 

1. If, before commencing the division, the dividend is seen to contain fewer 
decimal places than the divisor, supply the deficiency by annexing ciphers. 

*2. Subtract the number of decimal places in the divisor from these in the 
dividend, to find the number of decimal places to noint off in the quotient. 
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'RvLE.—Diidde as with whole nunibers ; and from the right 
of the quotient point off as many figures as the nuniber of 
decimal places in the dividend ejoceeds the nurrvber of decim,al 
places in the divisor. 

Note 1. — If the quotient contains fewer figures than are to be pointed off, 
supply the deficiency by prefixing ciphers. 

Note 2. — To obtain a given number of decimal places in the quotient, use as 
many decimal places of the dividend as will equal the number of decimal places in 
the divisor plus the number of decimal places required in the quotient, annexing 
ciphers to the dividend, if necessary. 

Note 3. — Decimals are divided by 10, 100, 1000, ete., by moving the decimal 
point of the dividend as many places to the left as there are ciphers in the divisor. 

Note 4. — Complex decimals, if terminate, are usually expanded to simple 
decimals before applying the rule ; and if mterminate, are usually divided by 
Rule, 111 or 112. 

EXAMPLES FOR PRACTICE. 



Divide 

{Obtaining simple decimals as quotient^, 

1. 144.65 by .005. 

2. 31 cords by .0004. 

3. 43.2 acres by .0016. 

4. .000875 yr. by 1.75 yr. 
6. .0009 bu. by .003. 

6. 18.72 yd. by .4. 

7. 10 miles by .001. 

8. .001 rods by 5 rods. 

9. 18.57 months by 1.5. 

10. 423 fathoms by .18. 

11. .00018 yr. by .0075 yr, 

12. 5 tons by .0512. 



Divide 
{Obtaining simple decimals as quotients), 

13. 5 bbl. by .005 bbl. 

14. $72.0372 by $41.64. 

15. 1.31 by .0005. 

16. 890.288 by $4.18. 

17. 246.75gal. by 32.9gaL 

18. 23204.88 yd. by .0324. 

19. .0002784 ft. by .032 ft. 

20. $25,375 by $5. 33 J. 

21. $198,455 by $.66|. 

22. 2.72-J months by .000^. 

23. 457.62 rods by .0581. 

24. 13.7021 miles by .:6f. 



{Ca/rrying the quotients to as many decimal places as are specified in ths parent7ieses\ 



25. 19 fathoms by .06 (3 places). 

26. 578.3175 lb. by 53 lb. (4 pi.). 

27. 672.51 miles by 34 (3 pi.). 

28. 76.28128 yr. by .352 (3 pi.). 
39. $35.14 by $7.1835 (2 pi.). 

.^0. 35monthsby 17months(3pl.). 

31. $475.8 by .148 (3 pi.). 



32. .00176 yd. by 11 yd. (5 pi.). 

33. 1 mile by 756 miles (3 pi.). 

34. $783 by $.043 (4 pi.). 

36. 58.1753 pt. by 1.9 (2 pL). 

36. .068134 ft.. by 6.75 (3 pi.). 

37. 1.482917 yd. by 372.6 (3 pi.). 

38. 41^ cords by .05 (3 pL). 
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Divide 

39. ILl^^ rods by 12.5 (3 pi.). 

40. 5,004| fathoms by 38 (4 pi.), 

41. .Of bbl. by 75 (4 pi.). 

42. |15i by $18^ (2 pi.). 

43. 4 yr. by -1(3 pi.). 

[When the divisor terminates in ( 

Divide 

49. $18,475 by $10. 

50. 345.1298 acres by 100. 

61. 41523.85 miles by 1000. 

62. I bu. by 100. 
53. $2135^ by 10 (3 pi.). 



Divide 
44. .00^ bu. by .04^ (2 pi.). 

45. .0184 pt- by -If p^- (3 pi.)- 

46. .5i gal. by .00^ (2 pi.). 

47. $3.182f by$1.71f (3pl.). 

48. 5.183721 yr. by .8^- (2 pl.)« 

one or more ciphers, apply Note 3.] 

Divide 
64. $375.82 by $500 (2 pi.). 

55. $172.81 by 300 (3 pi.). 

56. 1867.8 acres by 7000 (4 pL). 

57. $18.25 by 1600 (5 pL). 
68. 18 yr. by 1100 (3 pi. j. 



REVIE^V OF DECIMALS. 

135* Decimal fractions have the same relation to each other as other fractions. 
Hence, 113, 1 14, and 116, relating to common fractions, are equally applicas 
ble to decimals. 

1. A farmert yield of potatoes averaged 98.94 bushels per acre, of 
oats 34.65 bushels per acre, and of wheat 13.65 bushels per acre. If 
110 acres were planted in potatoes, 25.2 acres in oats, and 17.8 acres 
in wheat, what was the total number of bushels harvested ? 

2. A contractor bargained to remove an embankment at $.425 per 
cart load, and in settlement received $5378.3325. How many loads 
had he removed ? 

3. A grocer buys four bags of coffee which average 132.08 pounds 
per bag. If three of the bags weigh respectively 128.05, 131.75, and 
134.15 pounds, what is the weight of the fourth bag? 

4. A farmer owns five tracts of land containing respectively eight 
hundred seventy-six, and eighteen thousandths ; twenty-eight and 
seven-tenths ; four hundred fifty-six, and five hundred thirty-nine 
ten-thousandths ; seventy-two, and thirteen thousandths ; and nine 
thousand three hundred twenty-four, and seven hundred sixteen hun- 
dred-thousandths acres. How much land does the farmer own ? 

6. A dealer in produce bought four wagon-loads of wheat, con- 
taining respectively 30.015, 31.5, 29.05, and 33.1 bushels. What was 
the total cost at $1.05625 per bushel ? 
134—135 
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6. What is the total cost of 22.75 tons of coal bought at $6,875 
per ton, 15.625 tons at $6,375 per ton, 18.25 tons at $6,125 per ton, 
and 5.0625 tons at $5.1875 per ton ? 

7. I lack 15.035 bushels of having 24.08 bushels of wheat. How 
many bushels of wheat have I ? 

8. How many bushels of wheat at $1,20375 per bushel can be ex- 
changed for 1926 bushels of apples at 40 cents per bushel ? 

9. What is the cost of 48.625 cords of wood at $7.06^ per cord ? 

10. What is the cost of 58 barrels of cider, averaging 38.125 gal- 
lons per barrel, at $.18J per gallon ? 

11. The sum of five addends is 375.045 years. If four of the 
addends are 72.05, 31.009, .4158, and 8.3 years, what is the fifth ? 

12. A merchant deposited a certain amount of money in bank, 
and afterwards withdrew, at different times, .012, .034, .45, and .215 
of his original deposit. What part of his original deposit had he still 
remaining in bank ? 

13. If a man has one hundred eighty-five and seventeen ten- 
thousandths acres ; then buys sixty-eight and seventy-five thousandths 
acres ; then sells ninety-five and forty-seven ten-thousandths acres ; 
then buys forty-two and one hundred thirty-two hundred-thousandths 
acres; then buys one hundred twelve and thirty-nine thousandths 
acres ; and then sells forty-eight and five hundredths acres ; how much 
land will he have remaining ? 

14. The product of two factors is 2285.035 yards, and one of ihsi 
factors is 318.25. What is the other factor? 

16. The remainder is 18.2675 miles, and the subtrahend 375.1 
miles. What is the minuend ? 

16. A, B, and C own a tract of land, A owning .258 of the 
tract, B .425, and C the remainder. What part of the tract does 
Gown? 

17. A farmer owned 140 sheep and sold .05 of the flock to his 
neighbor. How many sheep had he remaining ? 

18. A man sold .75 of his farm and had 115 acre« remaining. 
How many acres did he sell ? 

19. After making a payment of .475 of his debt, a man finds that 
he still owes $210. How much did he originally owe ? 

20. A man's salary is $650 per annum, of which he pays $200 for 
board, $125 for clothes, and $97.50 for sundry other expenses. What 
decimal part of his salarv does he save ? 

136 
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21. A merchant withdrew .375 of his deposit to invest in a faria 
which cost him 16890.25. What was his original deposit in bank ?, 

22. I bought an invoice of coffee, and disposed of .25 of the pur- 
chase at one sale, .014 of the purchase at a second sale, and .76 of 
Vhat was left of the preceding sales at a third sale. What part of the 
invoice remained after the third sale ? 2 

23. I paid 15280 for a house and .03125 as much for a lot. What 
was the cost of the lot ? 

24. A man sold off 204 acres from his farm and had 221 acres re- 
maining. What decimal part of his farm did he sell ? 

25. I bought 6000 yards of muslin at 5 cents per yard, sold .018 of 
the purchase at one sale at 6 cents per yard, .25 of what was left after 
the first sale at 7 cents per yard, and the remainder at 8 cents per 
yard. What was my total gain ? 

26. A grocer bought sugar and coffee amounting to 1114.80, tlie 
cost of the sugar being .435 of the cost of the coffee. What did lie 
pay for each ? 

27. A man bequeathed .125 of his property to an orphan asylum, 
.3125 to his son, and the remaining $24120 to his wife. What was 
the value of his property ? 



COUNTING-HOUSE PRACTICE. 

136. Counting-House Practice, as here treated, embraces the 
principal contractions employed in business computations. 

Rem. — In business calculations, quantity refers to the total number of pounds, 
yards, dozens, etc., of a particular commodity; price to the money value of one 
pound, one yard, one dozen, etc. ; and cost to the money value of aXl the pounds, 
yards, or dozens. 

137. Quantity corresponds with the abstract factor of 54 ; price 
with the concrete factor; and cost with the product. Hence, 



Price 



{ 



\ 



Gbkeeal Formula, 

, Explanation. — If any two of the three terms 

Quantity qI tijig formula are given, perform the operatic»n 

Xy^ indicated by the sign between them, and the result 



Cost ^ will be the third term. 
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138. An Aliquot Part of a number is such a part of it as will 
exactly divide that number. 

Rem. — Any decimal price is an aliquot part of a dollar if the numerator of its 
equivalent common fraction in lowest terms is 1. 



AM 



tiqnot parts of one dollar. 
60j« =$f 20j* =11. 

26^ =$i. 12^^ = $^. 



6i«» = $^. 



5^ =$^. 



Aliquot parts of aliquot parts of one dollar. 



25<< =iof50?S, 
121^ = i of 50^. 



6i^ = i of 50j«. 
5^ = ft of m^. 



\%^ = i of 25j«. 
6i^ =iof25^. 



139. Decimal prices which are not aliquot parts of a dollar are 
frequently separable into two or more components which are. Thus, 



15i« =Hi[+^(.iot^). 

.8y = H +$^(|of$i). 
22^ =$i +$^(^ot$i). 



37i^ = H+miotH). 

45^ =H+H- 

56j« =H+^(,VofH)- 

62i<*^li + li(iofH). 



140. Advantage should be taken of all decimal prices which lack 
un aliquot part of being $1. Thus, 



66|?! = U-^. 
Ibip = $1— H- 

m = $1—4- 



87ij« = $l-$i. 
95^ =$1-1^. 



97if« = $1-$^. 
98j« =$l-tV)r. 
995* = W-^rtr- 



141. To find the cost when the price is an aliquot par*- 
of $1. 

ILLUSTRATIVE EXAMPLES. 

1. What is the cost of 832 lb. coffee at 25^ per pound ? 

Solution.— At $1 per pound, 832 lb. will cost $832. 

At %\ " " »* ** '* J of $832, or $208. 

a. What is the cost of 760 gallons of wine at 374{* per gallon ? 
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SoLtrtiON.— At li per gallon, 700 gal. will cost $190 (J of $760). 
AtfJ *' " " ^* " 95 (i of $190). 

At$i " " " " " $285 ($190 + $95). 



3. What is the cost of 528 yd. dress goods at 95^ per yard ? 

per yard. 528 yd. will cost $528 3 

26.40 (^j of $528). ; 
$501.60 ($528-$26.4b). 



Solution. — At $1 

At$s\y " 
At$l-$i«^" 



(( (( 



Rem. — To divide by 20, divide by 2 and place the figures of the quotient one 
place to the right of the ordei-s divided. 

4. What is the cost of 415 yd. silk at $1.62 J per yard ? 

Solution. — At $1 per yard, 415 yd. will cost $415. 

At $i " " " " " •* 207.50 (1 of $415). 
At %\ ** " " " ** " 51.88 (J of $207.50). 
At $lf « *• " " « *« $674.38. 



EuLE. — Divide the quantity by the number of its units that 
will cost $1. 

Note. — When the final result can be obtained by one division, it need not be 
extended beyond the cents' order ; but if two or more divisions are necessary, the 
partial quotients should be carried to the mills' order, to insure accuracy in the 
final result. 

EXAMPLES FOR PRACTICE. 



Find the cost of 










1. 5308 lb. @ 25^. 


11. 


892 yd. @ 87i^. 


21. 


528 lb. @ $1.25. 


2. 324 gal. @ 12i^. 


12. 


427 bu. @ 98^. 


22. 


673 yd. @$1.75. 


3. 918 yd. @ 16|^. 


13. 


1782 lb. @ 83i?J. 


23. 


215 bu. @ $1.12J. 


4. 6715 lb. @ 20^. 


14. 


372 gal. @ 974^. 


24. 


470 yd. @$1.37i. 


6. 295 bu. @ 50jiJ. 


16. 


6173 lb. @ 99^. 


26. 


825 bu. @$1.66|. 


6. 683 gal. @ 33^^. 


16. 


725 yd. @ 37J^. 


26. 


95 bbl. @ $6.18i. 


7. 7198 lb. @ 2i^. 


17. 


2981 yd. @ 15^. 


27. 


72 gal. @ $3.87i. 


8. 519 yd. @ 75jiJ. 


18. 


675 lb. @ 62i^. 


28. 


48 bbl. @ $5.75. 


9. 3218 bu. @ 95^. 


19. 


483 bu. @ 55^. 


29. 


918 bu. @ $2.95. 


0. 629 gal. @ 66|^. 


20. 


619 lb. @ 27i^. 


30. 


571 yd. @ $3.98. 



142. Advantage should be taken of quantities which ar^ di^idend^ 
or aliquot parts of 10, 100, 1000, etc, Thus, 
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Ex. 1. What is the cost of 10 lb. coffee at 37^^?^ per pound f 
SoLUTiOK.~37i^ = $.375 ; $.875 x 10 = $3.75 (Note 3, 133). 

Ex. 2. Find the cost of 400 yd. silk at 11. 18 J per yard. 
SOM7TION.— fl.lSf = $1.1875 ; $1.1875x400 = $118.75x4 = $475. 



boyjT 



3. What is the cost of 60 qt. milk at 6J^ per quart ? 

Solution.— $.0625x100 = $6.25 ; henoe» $.0625 x| of 100 = | of $6.25, or 
$8.13-. 

Ex. 4. Find the cost of 87^ gal. syrup at 62|^ per gallon. 

Solution.— 52i^ = $.52625 (Note 1, 129); 100 gaL will cost 100 V^sni^ 
$.52625, or $52,625 ; and \ less than 100 gal. or 87^^ gal. will cost | less tUn 
$52,625, or $46.05-. 

EXAMPLES FOR PRACTICE. 



11. 750 yd. @ 19|^. 

12. 7i yd. @ 48^, 

13. 2i yd. @ 65^. 

14. 3^ yd. @ 93^2^. 

15. 12J yd. @ 34i{*. 



Find the cost of 






1. 100 yd. @ n\(p. 

2. 1000 yd. @ 15|?J. 

3. 50 yd. @ 32{iJ. 

4. 75 yd. @ 64^. 

B. 300 yd. @ 46JJJ. 


6. 
7. 
8. 
9. 
10. 


600 yd. @ 16i#. 
900 yd. @ 2^^. 
250 yd. @ 73j^. 
33i yd. @ 8ojiJ. 
1250 yd. @ 643^. 



143. To find the quantity when the price is an aliquot 
part of $1. 

ILLUSTRATIVE EXAMPLES. 

1. How many yards of dress goods can bq bought for $24 at 25^ 
per yard ? At 66|^ per yard ? At $1.25 per yard ? 

THIBD SOLUnOV. 

11.25 = %i. 
-5-f=Xi=x(l-i). 

Hence, 24 
(leas I of 24) A\ 
(= I of 24, or) 19jyd. 



FIBST BOLTTTTOIC 

25^ = $i. 

^J=xt (Rule, 110). 

24x4 = 96 yd. 



8IOOND BOLTTnON. 

66|^ = % 
-5-f= Xi=x(l+i). 

Hence, 24 
(plnsioffli) 12 

(=i of 24, or) 36 yd. 

FntST Solution. — At 25^ per yard, $1 will buy 4 yards, and $24 will buy 24 
tlmeu 4 yards, or 96 yards. . 

Second Solution.— At 66}^ per yard, |;t will buy 1 J yards, and t24 will buy 
M tiisea U {^ 24 plu0 i of 24), or W yftrde, ' 
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Thied Solution. — At $1.25 per yard, $1 will buy | of a yard, and $24 will 
buy 24 times |(= 24 minus \ of 24), or 19J yards. 

Rule. — Multiply the cost by the quantity that $1 can buy. 

Note. — If the price expressed as a common fraction be inverted, it will denote 
the quantity that $1 can buy. 



Find No. of yards. 


Fin( 


Co8t. Frice. 




1. $275 i^y. 


7. 


2. $348 25^. 


8. 


3. $267 16|^. 


9. 


4. $19.08.... 33 J?J. 


10. 


5. $213 m. 


11. 


6. $15.40.... 87i^. 


12. 



EXAMPLES FOR PRACTrCE. 

Find No. of gallons. 
Cost, Price, 

$41.50.... 62i<zJ. 

$819 50?. 

$4.17 20^. 

$620 $1.25. 

$72.30... $1.50. 
$37.40..$1.66|. 



Find No. of bushels. 
Cost Price, 

13. $29. 60.... 83^^. 

14. $47.50.... 18f?J. 
16. $718 75^. 

16. $825 62 J^. 

17. $31.60.... $2.50. 

18. $45. 30... $12.50. 



144. To find the cost of a given weight in pounds, when 
the price is per bushel, barrel, ton, etc. 



ILLUSTRATIVE EXAMPLES. 



1. Find the cost of 874 lb. rye at 93^ per bushel of 56 lb. 



SCfLUnON. 

874 
.93 



2622 
7866 
8 ) $812.82 
7 ) 101.603— 
$14,514 



Explanation.— 874 times 93^, or $812.82, would be the 
cost at ^Zf per pound; but at 93^ per bushel of 56 lb., this 
obtained cost is 56 times the true cost. Hence, divide 
$812.82 by 56, obtaining $14.51+ as the true cost. 

Rem. — Instead of an awkward long division by 56, era- 
ploy Rule, 41, and divide successively by its factors (8 x 7), 
carrying the division to mills, to secure accuracy in the cents 
of the final quotient. 



2. What is the cost of 8978 ft. lumber at $1.67 per 100 ft. ? 
eoLunoN. 

8978 

^ * ^ Explanation.— 8978 times $1.67, or $14993.26, is the cost 

•'■'•"• at $1.67 per foot ; but at $1.67 per 100 ft., this obf^ned cost is 

100 times the true cost. Therefore, divide $14993.26 by 100, 

employing Rule, 42, for dividing integers by 100, 1000, etc., 

and Note 3, 134, for dividing decimals, obtaining $149.93 -f 

as the required cost. 



62846 
53868 
8978 



$149.93.26 
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3. Find the cost of 8157 lb. coal at $5.39 per ton of 2000 lb. 



■OLUTIOlf. 

8157 
5.39 



73413 
24471 

40785 

2 ) 43.966.23 
$21,983 



Explanation.— $43966.23 is the cost at $5.39 per pound, 
or 2000 (= 1000 x 2) times the true cost. Dividrng $43966.28 
by 1000 according to Note 8, 134, produces $48.96628 ; and 
dividing $48,966+ by 2, produces $21.98+ ba the required 
cost 



4. Find the cost (1) of 943 lb. coal at $6.18 per long ton of 2240 
lb.; (2) of 79 lb, flour at $7.28 per barrel of 196 lb.; (3) of 895 lb. 
corn in the ear at $2.91 per barrel of 350 lb. 



(1) 


• 


(2) 




(3) 


2240 = lOxSx 


7x4. 


196 = 7x7x 


:4. 


350 = 10x7x5. 


943 




♦7.28 




895 


6.18 




79 




2.91 


7644 




6552 




895 


943 




5096 




8055 


5658 




7 ) 576.12 




1790 


8)582.7.74 




7 ) 82.16 




7 ) 260.4.45 


7 ) 72.847- 




4 ) 11.737+ 




6)37.206 + 


4 ) 10.407- 




$2,934+, 


Ana. 


$7,441+, Am. 


$2,601+, 


Ans. 









EuLE. — Multiply the weight in pounds by the price, and 
divide the result by the number of pounds in the denomination 
upon which the price is expressed. 

Note 1. — The weight of a bushel in pounds, as prescribed bylaw in most 
States, is as follows : 



Barley, (8x6) 48 

Beans, (10 x 6) 60 

Buckwheat, (8x6) 48 

Clover Seed, (10x6) 60 

Corn, shelled, (8x7) 56 



Com, in ear, (10 x 7) 70 

Corn Meal, (10x5^ 50 

Cotton Seed, (10x3) 30 

Oats, (8x4) 32 

(10x6) 60 



Potatoes, (10x6) 60 

Rye, (8x7) 56 

Timothy Seed, (9x5) 45 
Wheat, (10x6) 60 

Wheat Bran, (10x2) 20 
144 
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Note 2. — The weight or measure of other standard units upon which prices 
are usually expressed, is as follows : Short Ton, 3000 lb. ; Long Ton, 2240 lb.; 
Cental. 1001b.; Barrel of Flour, 1961b.; Barrel of Pork or Beef, 2001b.; Barrel 
5)f Corn, in the ear, 350 lb.; C of Lumber, 100 ft. ; M of Lumber, 1000 ft.; etc. 



Find fhe cost, 

Qucmtity. Price per bu, 

1. 3125 lb. rye @ 85^. 

2. 4116 " shelled com " 62^, 
728 " wheat " 95^. 
275 " timothy seed ^^12.25. 



EXAMPLES FOR PRACTICE. 

Find the. cost. 



3. 
4. 

5. 948 " corn meal 



75^. 



Quantity. Price per bu. 

6. 2350 lb. beans @ $1.75. 

7. 5739 '' buckwheat '' $1.15. 

8. 7134 " potatoes '' 5Sif. 

9. 1725 '' wheat bran '' 24^ 



10. 7293 '' corn in ear 



63^. 



11. 5871b. 

12. 826 1b. 

13. 2987 ft. 

14. 6215 ft. 



Per 100, 

@ m. 

" 11.38. 
" 18.26. 
'' 17.45. 



15. 75 ft. 

16. 82941b. 

17. 648 ft. 

18. 3125 1b. 



Per 1000 
@ 115.25 
" $10.75 
" $18.45. 
'' $25.36. 



19. 628 1b. 

20. 745 1b. 

21. 9276 1b. 



Per Short Ton. 
• @ $4.75. 

" $5.92. 

*' $8.25. 



22. 5823 1b. 

23. 3521 lb. 

24. 1569 1b. 



Per Long Ton. 

@ $7.56. 

'' $3.45. 
• " $6.75. 



BILLS AND ACCOUNTS. 

145. An AccoTint is a record of one or more sums or items due 
from business transactions; such as purchases or sales, sisrvices 
rendered, etc. 

146. The Ledger is the principal book of accounts, in which the 
several items of each account are systematically arranged under the 
head of debit or credit, or both. 



147. The Debit side of an account (marked Dr.) exhibits the 
amounts of the items due to the party keeping the account for goods 
sold, services rendered, money paid, etc. 
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148. The Credit side of an account (marked Cr.) exhibits the 
amounts of the items due from the party keeping the account for 
goods bought, services or money received, etc. 

Bem. — The dilEerence between its debit and credit sides is called the BcUcmce of 
the account. 

149. A Bill or Invoice is a detailed statement of merchandise 
sold or of services rendered. 

Rem. 1. — A Bill or Invoice should state the place and date of sale; the names 
of buyer and seller; the terms of the sale; the identifying mark of the case, bale, 
barrel, etc., in which the merchandise has been shipped; the distinguishing char- 
acters or numbers which are marked on the smaller packages of a case of miscel- 
laneous articles so that each may be readily found; the quantity, name, and price 
of each item, with its aggregate amount; and other details, if any, of the sale. 

Rem. 2. — When paid, the Bill or Invoice is usually receipted by writing at the 
bottom, under the words " Received Payment," the signature of the party or firm 
selling the goods. 

Rem. 3. — An authorized employ^ may receipt a Bill by first signing his own 
name and, in the next line, that of his employer, preceded by the word for, as in 
Bill No. 8; or what is more customary, by writing his employer's name first and, 
in the next line, his own name, preceded by per or by, as in Bill No. 2. 

150. A statement of Account is a written exhibit of the sum 
of the items charged at different dates of purchase. 

Rem. — A Statement is not itemized as a Bill, but embraces the date and the 
riggregate of each sale, the itemized Bills of which had been previously rendered, as 
in No. 7. 



151. In making out Bills, etc., many terms, characters, and ab- 
breviations are used, the principal of which will be found in the fol- 
lowing list : 

Commercial Abbreviations. 



e at. 

A 1 First quality. 

Acct. or */o Accoant. 

Agt Agent. 

Amt Amount. 

Apr April. 

Arr. ^.Arrived. 

AasM , Assorted. 

Aug August. 



Bal.. 



-Balance. 



Bbl Barrel. 

Bdls Bundles. 

Bds Boards. 

Bgs Bags. 

Bkts Baskets. 

Blk Black. 

Bis Bales. 

Bot Bought. 

Br Brig. 

Bro Brown, or Brother. 

Brot Bromght 



Bu.. 



.Bushels. 
... Boxes. 



C Hundred. 

f orcts Gents 

Chgd. Charged. 

Chts Chests. 

Cks Casks, 

Co Company. 

C. O. D Coltoct on delivery. 

Col'd Colored, 
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Com Oommiflslon. 

Cr. Creditor. 

Cb Casea. 

Cwt Hundredweight 

d Pence 

Dec December. 

Dft Draft 

Disc. DiBConnt 

Do., ditto, or '* The same. 

Doz Dozen. 

Dr Debtor. 

Dryge Drayage. 

Ds. orda .'Days. 

Ea Each. 

E. & O. E. ■( ^^"°" *°^ o™*®- 
t fiions excepted. 

Emb^d Embroidered. 

Exch Exchange. 

Feb February. 

Fig'd : Figured. 

Plr. Firkin. 

Fol Folio or pagd. 

J'rt Freight. 

it Foot or feet. 

<tal Oalion. 

( }r. or gro Gross. 

Unar Gnarantee. 



Hlf Half. 

Hhd Hogshead. 

i. e That is. 

In : Inches. 

Ins \ Insorance. 

Inst Present month. 

Int ..Interest 

Jan January. 

Jr. or Jun. Junior. 

Lba Poonds. 

Ledg .... Ledger. 

M Thousand. 

Mar March. 

Mdse. Merchandise. 

Mem Memorandum. 

Messrs Gentlemen or Sirs. 

Mo Month. 

Mr Master or Mister. 

Mrs Mistress. 

N. B Take particular notice. 

No. or I Nunber. 

NoY November. 

Oct : October. 

Oz Ounces. 



P... 
Pp.. 



..Page. 
.Pages. 



Pay't or PaymH Payment 

Pd Paid. 

Per, p., or 1^ By, or by the. 

Pkgs Packages. 

Pits Plates. 

P.O Post Office. 

Pr Pair. 

Proz Next month. 

Ps Pieces. 

Qr Quarter. 

Rec^dpaymt i Received 

« payment. 

Rec't Receipt 

B.R Railroad. 

Rs. orris Rolls. 

Schr Schooner. 

Sh Ship. 

Shipt Shipment 

Stbt Steamboat 

Stor Storage. 

Str Steamer. 

Sunds Sundries. 

Super Superfina 

Tree ^...Tierces. 

TJlt Last month. 

Wt Weight 

Yds Yards. 

Yr. Year. 



Commercial Characters. 



€^ At 

• /• Account 

f , Centa 

*)*m Care of. 

4r Checkmark. 



$ Dollars. 

^ Ditto, or the same. 

% Hundredths 

»/• New account 

I Number. 



Ve Old account 

1* Per, or by the. 

jB Pounds sterling. 

X By, as 7 x8 inches. 



Rem. 1. — 5* yards, Q» yards, 13* yards, respectively mean 5J, 81, and 13| yards; 
12»* bushels and 75^* bushels respectively mean 12 bushels 34 pounds and 75 
bushels 18 pounds. 15^' pounds and 18^^ pounds respectively mean 15 pounds 12 
ounces and 18 pounds 11 ounces. 



Hkm. 2.— 24 doz., 5=- 



8 14 



2 



mean 24 doz. — 8 doz. @ $7 per dozen, 14 



'$7, $8.25, $8.75, 

doz. @ $8.25 per dozen, and 2 doz. @ $8.75 per dozen, the quantity being written 
above a horizontal line and its price below. 

Rem. 8.— 16 doz., f @ 80J^, J (a W, | (a 62j^, mean 16 dozen — 5 doz. of No. 
1 @ 8(¥ per doz., 7 doz. No. 2 @ W per doz., and 4 doz. No. 3 @ 62^ per doz., 
the quantity being written above a horizontal line, and the class or distinguishing 
nnmbflr of the goods below. 

Rem. 4 — % bbL sugar S22=iS means 2 barrels sugar, one barrel weighing 
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247 lbs. gross, from which has been deducted 19 lbs. for the weight of the barrel, 
the other barrel 268 lbs. gross, minus 20 lbs. for weight of barrel, leaving 
(247-19)+(258~20) or 466 lbs. as the net weight of the sugar charged. 

153. The following embrace several forms of Bills, Invoices, 
Statements, etc. The pupil should carefully and neatly copy each 
with pen and ink, make the necessary extensions, and ''foot up^^ the 
several columns. 



thlio 843. 



(Bin No. 1.) 



Mb. Geo. W. Hammond, 



City. 



Temu Oath. 



Baltimore, Dee. 18, 1888. 
Bought of Courtney & Bro. 



lbs. Old Govt. Java Coffee, 
" Oolong Tea, - - - 
" Granulated Sugar, - 

•« A Sugar, 

" P. R. Rice, - . - - 

gal. Syrup, 
" N.O. ■■ 



Molasses, - - - 

doz. Cans Tomatoes, - - 

" " Peaches - - - 

" ** Pineapples, - - 

" " Strawberries, - 

lbs. Cheese, - - - . - 

" Butter, 

" Bro. Sugar, - . - - 



w. 


$♦ 


*♦ 




70^. 




** 




71^. 


• 


«« 
«* 




75^. 


* 


** 




70^. 




•» 


. 


$1.50. 




*« 




$1.80. 


* 


«* 




$2.50. 


• 


*♦ 




$2.25. 




«• 




25;^. 




** 




m. 


* 


«« 




fit 




•* 


r* 



A. J. Bradshaw. 



(BiU No. 2.) 

Philadelphia, Sept. i, 1889. 
Bought of J. Fagan & Son. 



4 

3 

2 

5 

12 

10 

10 

6 



Doz. Hatchets, 



** Doorsprings, • 
" Chains, - • 



(^ $6 

7 



" A Bits, " 

Iron Awls, --------- *< 

Doz. Grindstone Fixtures, - - - - " 



8 

21SL 

2 

7ift 



$* 



*» 
♦» 
*» 



*♦ 



*♦ 



Received Payment, 

J. Fagan & Son, 

Per W. S. Hill. 
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Gbo. W. Bird & Co^ 



(BiU No. 3.) 

Beadford, Pa., Sept 19, 1889, 
Bought of The Bradford Paper Co. 



No. of 


No. of 


Case. 


Beams. 


7466 


15 




10 




10 




5 




20 


7581 


25 




25 




64 


7583 


10 




10 


7587 


80 


• 





KindofBaoer. 



Congress Note^ 



" Letter, - - - 

;; " Jpk.,. 

" Cap,- . - . 
Capital City Broad Bill, 
Baltimore Cap, * - - 
Dixie Note plate fin., • 
Congress Legal Cap, - 

" Broad Bill, - 
Druid Mills Cap. - - 




5 
6 
10 
12 
20 
12 
14 
7 
18 
14 
14 



75 
60 
100 
60 
400 
300 
350 
448 
180 
140 



?rioe. 



i 



17 

181 

19 

19 

17 

18 



Amonnt. 






k*** 



«* 



Sept. f9, *89. 



Received Payment, 

J, B. James, 

for The Bradford Paper Ca 



(BlU No. 4.) 



8. B. 10», JFoi, 86* 
Geo. B. Westerfield, 



Baltimore, Jtme 8, 1889, 
Bought of Cakby, Gilpin & Co. 



Terms : 80 days. Shipped l^ Weatern Md. B. B. 



1 

1 

10 

1 
100 
200 
1 
1 
1 
2 
4 
1 



Keg Crystal Chlorate of Potash, 112 lbs. 

bbl. Powd. Alum, ... - 358 '* 
" Ground ** .... 1200 •« 
" Glauber Salts, - - - - 3260 « 
170 

Bale Gum Myrrh, - - - 6 = 164 " 

oz. Quinine, -.-------. 

lb. Carb. Magnesia, ---•--•- 

Gross Rheumatic Cure, ------ 

" Oatmeal Soap, ------« 

" Silver " 

" Bath " 

" Glycerine " •----•■ 

bbl. Alcohol, --46 gal. 

Insurance, ••••••« 



i 



25 

1.40 

30 

72.00 

14.00 

9.00 

11.00 

21.00 

2.18 






3 
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(BiU No. 5.) 



Messrs. Hoover & Co.» 

Folio 093, a. B. 197. 



New York, July 20, 1889. 
Bought of A. T. Stewart & Co. 



Ko. of 
Yards. 



Price. 



Amount. 



S27 



f28 



24 



Pes. Merriraac Prints. 
22* 28» 26» 82» 86« 38* 42 29* 27 
29» 87» 441 28* 41^ 87^ 42 43^ 27« 
87* 39» 41* 82 26 87* 

Pes. Standard Prints^ 
861 38« 37 89» 41» 46 29* 42* 46* 
48* 441 41 391 86» 28* 88« 29* 28* 
271 85« 36 87* 85 



tif 



(Bin No. 6.) 



Ha. T. W. Johnson, 



Baltimore, July 3, 1889. 



City, 



JPWio 813. Bought of Elliott & Carr. 

Terms: No dalme aHowed nnlese made wlthhi ten daye fkom date off involoe. 



12 
6 
8 
8 
8 



8 
1 



M 9960— 5 Envelopes, 

" 6 " 

" 7684 8 ** 

" 5i " 

Rms. Treasury 14 Legal, • • « • 
Doz. 066 Frames, 



501 " 

031 " 

449 •• small, - ... 6. 
449 " large, - ... 8. 

No. 8 Pads, 

" 10 " 

Gro. Penholders, -------8. 

12.60 l&OO 27.00 
Doz. Photos 124 219 160 - - - 
1.00 2.00 1.20 2.25 
« " 462 77 469 423 
" Arnold's Ink, quarts, - - • 5. 
" Spencerian Ink, quarts, - • - 6.; 
" " " pints, ... 3. 

•• •« " hlf-pints, - • 2. 



.60 


$•♦ 


♦♦ 




.75 


«* 


** 




.85 


« 


♦» 




.10 


« 


•• 




.80 


* 


«* 




.00 


• 


•• 




.80 


• 


** 




.00 


♦ 


«* 






8 


50 




.75 


* 


** 




90 


* 


«* 




35 


» 


40 




.50 


« 


«* 






*♦ 


•• 






• 


•• 




50 


* 


*» 




25 


• 


** 




75 




«* 




10 


« 


•• 










•^ 



152 



BILLS AND ACCOUNTS. 



93 



Mb. W. E. Sadler, 



(No. 7. Monthly Statement.) 

Baltimore, July i, 1889, 



Carroll, Md. 



Folio 912. 



Debtor to Allen S. Will. 



1889. 


June 


10 


<t 


15 


(( 


17 


<( 


25 


«( 


27 



To Invoice rendered, 



$15 
23 

17 

2 

17 



85 
92 
91 
22 



8. W. H. Smith bought of Geo. S. Tyler & Co., July 3, 5 doz. W. 
I. bolts, 6 in., @ 12^11; 3| doz. 10 in. drawing-knives @ |9it; '4\ 
doz. socket chisels, 1^ in., @ 17-*^ ; 2f doz. 10 in. screw-drivers, @ 
16^^ ; 2^ doz. Ames cast-steel shovels @I13*^; 3^ doz. nail gimlets 
@ 50^ ; 2^^ doz. spike gimlets @ 75^ ; If doz. claw-hammers @ $5-1^ ; 
} doz. smoothing planes @ $9-ttJi- ; f doz. jack-planes @ 110^^ ; 1 J doz. 
garden rakes @ 16^^ ; and | doz. lawn rakes @ $4^. What is tho 
amount of bill (Form of Bill No. 2)? 

9. Geo. H. Lewis bought of the Mt, Holly Paper Co., July 15, 
l!389, case J 8322 : 22 reams Congress note, 5 lbs., @ 16|^ ; 24 reams 
same, 6 lbs., @ 16J^; 18 reams Congress letter, 10 lbs., @ 17^; 8 
reams same, ^ packets, 12 lbs., @ 17J^. Case $ 8391 : 28 reams Druid 
Mills cap, 12 lbs., @ 19^ ; 32 reams same, 14 lbs., @ 19^ ; 16 reams 
Druid Mills broad bill, 12 lbs., @ 18|^; 12 reams same, 10 lbs., @ 
18f^; 16f reams Congress legal, 12 lbs., @ 19J^; 8 reams same, 14 
lbs., @ 19i^. What is the amount of bill (Form 3) ? 

10. Frank Church bought of W. H. Patrick & Co., Sept. 9, 5 lbs. 
O. G. Java coffee @ 82^ ; 3 lbs. Mocha do. @ 28{J ; 25 lbs. granulated 
sugar @ 8^0; 20 lbs. coffee A do. @ 7^^; 5 lbs. crushed do. @ 9^; 
1 gal. N". 0. molasses @ 65^ ; 3 lbs. Heno tea @ 50^ ; 4J lbs. butter 
@ 45^ ; 1^ oz. nutmegs @ 6{J ; 7 lbs. Oswego starch @ 17^^ ; 8 bars 
soap @ 7i^ ; 2J lbs. cheese @ 22^ ; | doz. canned com at |2«^ ; fdoz. 
canned tomatoes @ 11^^ ; \ gal. maple syrup @ 14*^ ; 2 lbs. sperm 
candles @ 35^ ; 3 bottles yeast powder @ 13^. What is the amount 
of bill (Form 6) ? 

11* Jog, S. Sinclair bought of Jno. A. Harrison & Co., the follow- 
ing goods ! Mar. 3, 1889, 5 doz. plates : 2 doz. 5 in. @ 85^, 2 doz. 6 

in. @ 95#, 1 dp2, 7 iDf @ 11^; 5 e§te te» ware @ $3« ; wd 3 doZi 
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pitchers : 1 doz. 4 qt. @ 13^^, 2 doz. 6 qt. @ |4J^. Mar, 18, 1889, 
4 doz. tureens : 1 doz. Jt 1 @ l3«-t, 1 doz. Jt 2 @ 13^, 2 doz. jt 3 @ 
|4iiL ; and 5 doz. bowls @ 12^^. Mar. 23, 1889, 7 doz. dishes @ 
W^ ; 8 sets dinner ware @ 16^ ; and 5 bowls and covers @ 95^. 
Mar. 27, 1889, 5 doz. syrup cans @ 13^. Render separate bill for 
each sale, and monthly statement for March (Form 7). 

12. M. S. Chapman bought of H. B. Claflin & Co., Sept. 1, case 

#143, pieces American fancy prints, 28* 26* 33^ 36^ 38* 41 

423 441 45 38 373 362 391 281 342 27^ 293 3^2 35 37 392 40 41 

43* 441 361 29* 37« 43^ 28« 29^ 34« 37^ 38 40 42* 43« 37^ 28^ 
@ SJ^. 

Case ft 149, pieces Manchester delaines, 36^ 32 34^ 37* 38^ 

37 421 438 441 473 372 311 412 281 33« 29i 26^ 38i 37 35i 41« 46^ 
291 39* 451 @ 17i^. 

Case ft 157, pieces Amoskeag sheetings, 28i 29« 31 ^ 27« 5(58i 

331 37 362 413 292 281 27^ 26* 33i @ 11|^. What is the amount of 
bill (Form 6)? 



DENOMINATE NUMBERS. 

153. A Denominate Number is a concrete number whose 
units are used to measure, to weigh, or to value ; as 5 yards (units of 
measure), 3 pounds (units of weight), and 116 (units of Talue). 

Rem. — Denominate numbers are distinguished as simple when they express 
their units in a single denomination, as 2 feet ; and as eonvpownd when their 
units are expressed in two or more denominations, as 2 fe6t 6 inches. 



MEASURES OF VALUE. 

164, United States Money is the legal currency of the United 
States. Scale: 10 mills (m.) = 1 cent {f) ; 10 cents = 1 dime (d.) ; 
10 dimes = 1 dollar (I) ; 10 dollars = 1 eagle (E.). 

156, English or Sterling Money is the legal currency of 
Great Britain. Scale: 4 farthings (far.) = 1 penny (d.); 12 pence 
ss J abilling (s.) ; 20 shillings = 1 pound {£). 



TABLE OF CURRENCY. 
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156. The following Table will show the units of currency of the 
principal nations of the world and their intrinsic value in TJ. S. money, 
as proclaimed by the Secretary of the Treasury on Jan. 1, 1889. 



Ooontiy. 



Argentine Bepublic. 

Austria 

Belgium 

Bolivia 

Brazil 

British America. . • . 

Chili. 

Cuba. 

Denmark 

Ecuador 

Egypt 

France. 

Great Britain 

Greece 

German Empire. . . , 

Guatemala .\ 

Hayti. 

Honduras 

India 

Italy. 

Japan 

Liberia 

Mexico 

Netherlands 

Nicaragua. 

Norway 

Peru 

Portugal. 

Russia 

Sandwich Islands. . . 

Spain 

Sweden 

Switzerland 

Tripoli 

Turkey 

U. S. of Colombia.. . 
Venezuela. 
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Unit of Cnnen^. 



Peso of 100 cehtavos 

Florin of 100 kreutzers 

Franc of 100 centimes. 

Boliviano of 100 centavos. 

Milreis of 1000 reis 

Dollar of 100 cents. 

Peso of 100 centavos 

Peso of 100 centavos 

Crown of 1 00 5re 

Sucre of 100 centavos 

Pound of 100 piastres 

Franc of 100 centimes 

Pound sterling of 20 shillings. . 

Drachma of 100 lepta 

Mark of 100 pfennige 

Peso of 100 centavos. 

Gourde 

Peso of 100 centavos 

Rupee of 16 annas 

Lira of 100 centesimi 

Yen of 100 sen 

Dollar of 100 cents. 

Dollar of 100 centavos 

Florin or Guilder of 100 cents.. 

Peso of 100 centavos 

Crown of 100 6re 

Sol of 100 centavos 

Milreis of 1000 reis 

Rouble of 100 copecks 

Dollar of 100 cents 

Peseta of 100 centimes 

Crown of 100 ore 

Franc of 100 centimes 

Mahbub of 20 piastres 

Piaster of 40 paras 

Peso of 100 centavos 

Bolivar 



Standaxd. 



Gold and Silver. 

SUver 

Gold and Silver. 

Silver 

Gold 

Gold 

Gold and Silver. 
Gold and Silver. 

Gold 

Silver 

Gold 

Gold and Silver. 

Gold 

Gold and Silver. 

Gold 

Silver 

Gold and Silver. 

Silver 

Silver 

Gold and Silver. 

Gold 

Gold 

Silver 

Gold and Silver. 

Silver 

Gold 

Silver 

Gold 

Silver 

Gold 

Gold and Silver. 

Gold 

Gold and Silver. 

Silver 

Gold 

Silver 

Silver 



Value 
In U.S. 
money. 



$.965 
.336 
.103 
.68 
.546 

1.00 
.912 



.68 
4.943 
.193 
4.8665 
.193 
.238 
.68 
.965 



.193 
.997 
1.00 
.739 
.402 



.68 
1.08 
.544 
1.00 
.193 
.268 
.193 
.614 
.044 
.68 
.136 
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MEASURES OF ^VEIGHT. 

157. Troy "Weight is used in weighing gold, silver, jewels, eta 
Scale : 24 grains (gr.) = 1 pennyweight (pwt.) ; 30 pennyweights = 
I ounce (oz.) ; 12 ounces = 1 pound (lb.) 

158. Apothecaries' Weight is used by physicians and apoth- 
ecaries in compounding medicines which are not liquid. Scale : 20 
grains (gr.) = 1 scruple (3) ; 3 scruples = 1 dram ( 3 ) ; 8 drams 
= 1 ounce ( i ) ; 12 ounces = 1 pound (fc). 

159. Avoirdupois "Weight is the customary weight of com- 
merce. Scale: 16 ounces (oz.) = 1 pound (lb.); 100 pounds = 1 
hundredweight (cwt.) ; 20 hundredweights = 1 ton (T.). 

Rem. — While the corresponding denominctions of Troy Weight and Apotlb- 
^v^aries' Weight are the same, both differ from the corresponding denominations ot 
A.voirdupois Weight, as shown in the f oUowing 

Comparison of Weights. 

7000 Troy grains = 1 lb. Avoir. I 437J Troy grains = 1 oz. AtoIt. 
6760 " " = 1 " Troy. | 480 " • " = 1 " Troy. 



MEASURES OF EXTENSION. 

160. Linear Measure is nsed in measuring lengths, breadths, 
depths, heights, or distances. Scale: 12 inches (in.) = 1 foot (ft.); 
3 feet = 1 yard (yd.) ; 6^ yards = 1 rod (rd.) ; 320 rods = 1 mile 
(mi.). 

161. Surveyors' Linear Measure is nsed by surveyors in 
measuring boundaries of land, length of roads, etc. Scale: 7.92 
inches (in.) = 1 link (1.) ; 100 links = 1 chain (eh.) ; 80 chains = 
1 mile (mi,). 

MEASURES OF SURFACE. 

162. Square Measure is used in measuring surfaces, such as 
land, boards, plastering, painting, paving, etc. Scale : 144 square 

157—162 
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inches (sq. in.) = 1 square foot (sq. ft.); 9 square feet = 1 square 
yard (sq. yd.) ; 30;^^ square yards = 1 square rod (sq. rd.) ; 160 square 
rods = 1 acre (A.) ; 640 acres = 1 square mile (sq. mi.) 

163. Surveyors' Square Measure is used by surveyors in 
measuring land. Scale: 10000 square links (sq. 1.) = 1 square chain 
(sq. ch.) ; 10 square chains = 1 acre (A) ; 640 acres = 1 square 
mile (sq. mi.), 

MEASURES OF VOLUME. 

164. Cubic Measure is used in measuring the contents of 
hollow bodies or the voluma (bulk, size) of solid bodies. . Scale: 
1728 cubic inches (cu. in.) = 1 cubic foot (cu. ft.) ; 27 cubic feet = 
1 cubic yard (cu. yd.). 

16d« "Wood Measure is used in measuring wood. Scale: 16 
cubic feet (cu. ft.) = 1 cord foot (cd. ft.) ; 8 cord feet or 128 cubic 
feet = 1 cord (cd.) 

MEASURES OF CAPACITY. 

166. Liiquid Measure is used in measuring liquids. Scale : 
gills (gi.) = 1 pint (pt.) ; 2 pints = 1 quart (qt.) ; 4 quarts = 1 
gallon (gal.). 

167. Apothecaries' Fluid Measure is used by physicians in 
prescribing and by apothecaries in compounding liquid medicines. 
Scale: 60 minims (ni) = 1 fluiddrachm (f 3 ) ; 8 fluiddrachms = 1 
fluidounce (f 1 ) ; 16 fluid ounces = 1 pint (0) ; 8 pints = 1 gallon 
(Cong.). 

168. Dry Measure is used in measuring grain, fruit, and 
vegetables. Scale: 2 pints (pt.) = 1 quart (qt.) ; 3 quarts ~ 1 peck 
(pk.) ; 4 pecks = 1 bushel (bu.). 

MISCELLANEOUS MEASURES. 

169. Circular Measure is used in estimating latitude and 
longitude, and in measuring angles. Scale: 60 seconds (") = 1 
minute (') ; 60 minutes = 1 degree (°) ; 360 degrees = 1 circle (C). 

170. In counting certain articles, the following Scale is used : 
163—170 

7 
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12 things = 1 dozen (doz.) ; 12 dozen = 1 gross (gro.) ; 12 gross = 
1 great gross (g. gro.) ; 20 things = 1 score. 

171. In measuring paper the following Scale is used : 24 sheets 
= 1 quire (qu.) ; 20 quires = 1 ream (rm.) ; 2 reams = 1 bundle 
(bdl.) ; 5 bundles = 1 bale (bl.). 



MEASURE OF TIME. 

173. Scale: 60 seconds (sec.) = 1 minute (min.) ; 60 minutes 
= 1 hour (hr.) ; 24 hours == 1 day (da.) ; 365 days = 1 common 
year (yr.) ; 366 days = 1 leap year (yr,). Also, 7 days = 1 week 
(wk.) ; 12 months (mo.) = 1 year ; 100 years = 1 century. 

Rem. 1. — A Sola/r Yea/r is the exact time required by the earth to make a com- 
plete revolution around the sun. It consists of 865 days, 6 hours, 48 minutes, and 
49.7 seconds. 

Rem. 2. — A Common Yea/r, for convenience, is made to consist of 365 days; 
hence, 4 common years are nearly one day less than 4 solar years, and 1 day is 
added to the fourth common year to rectify the error. The extra day is added to 
the month of February, and the year so increased is called a hap year. 

Rem. 3. — Years divisible by 4, except centennial yea/rs, are leap years. Cen- 
tennial years divisible by 400 are leap years. 

Rem. 4. — ^The order and name of each month and its length in dayb are : 



1st, January 
2d, February 
8d, March , 
4th, April , 
5th, May . . 
6th, June . . 



28orS 



81 days. 
r39 " 
81 " 

80 " 

81 " 
30 " 



7th, July . . 

8th, August • 

9th, September 

10th, October . 

11th, November 

12th, December 



81 


days. 


81 


« 


80 


<( 


81 


« 


80 


« 


81 


M 



173. Reduction of compound numbers to lower de- 
nominations. 

ILLUSTRATIVE EXAMPLE. 

Eeduce 19 bu., 2 pk., 5 qt., to quarts. 

Explanation. — ^First reduce the highest denomination 
(19 bu.) to the next lower denomination (pk.) as follows: 
Since 1 bu. = 4 pk., 19 bu. must equal 19 times 4 pk., or 76 
pk., and 19 bu. 2 pk. must equal 76+2, or 78 pk. 

Then reduce the obtained result (78 pk.) to the next lower 
denomination (qt.), as follows: Since 1 pk. =8 qt., 78 pk. 
must equal 78 times 8 qt., or 624 qt., and 78 pk. 5 qt. must 
equal 624+5, or 629 at. 

170—173 



tm. 


pk. qt. 


19 


2 


5 


4 






78 


(19 X 


4+2) 


8 






629 (78 X 


8 + 5) 



REDUCTION OF DENOMINATE NUMBERS, 



99 



Rule. — I. Multiply the highest denomination by the nurnber 
of units of the next lower denomination, which wUl equal one 
unit of the highest denom/ination, and to the product add the 
given nurnber, if any, of such lower denomination. 

II. Similarly reduce the result thus obtained to units of the 
neoct lower denomination; and so continue until the given comr- 
pound numiber has been reduced to the required denominationr 



EXAMPLES F6R PRACTICE. 



Beduce 

1. $5 and 30 to mills. 

2. £75 155. M. to farthings. 

3. £125 3^. to pence. 

4. £47 125. to farthings. 

5. 31 bu. 1 pk. 7 qt. to pints. 

6. 12 gal. 3 qt. 1 pt. 3 gi. to gills 

7. 2 yr. 15 da. 7 hr. 34 sec. to see 

8. 195 T. 18 lb. to ounces. 

9. 5 lb. 17 pwt. to grains. 

10. 15 T. 14 cwt. 83 lb. to ounces. 



Reduce 

11. 5 mi. 137 rd. 1 ft. to inches. 

12. 73 A. 15 sq. rd* 18 sq. yd. to sq. in. 

13. 19 rd. 4 yd. 2 ft. to feet. 

14. 7 cd. 5 cd. ft^to cubic feet. 
16. 19 mi. 13 rd. to feet. 

16. 19 cd. 32 cu. ft. to cu. ft. 

17. 8 T. 3 cwt. 7 lb. to pounds. 

18. 1 yr. 271 da. 45 mm. to sec. 

19. 5 reams of paper to sheets. 

20. 75 lb. 8 oz. to pennyweights. 



174. Reduction of denominate numbers to higher de- 
nominations. 

ILLUSTRATIVE EXAMPLE. 

Beduce 5749 pence to th^ higher denominations. 

SOLUTION. 



12 ) 5749 
20 ) 479 + Id. 
£23-1- 19s. 
Ans. £23 19s. Id. 



Explanation. — First reduce the given denominft- 
tion (d.) to the next higher denomination (s.) as fol- 
lows: if 13d.=ls., there are as many shillings in 5749d. 
as 12d. are contained times in 5749d., or 479s. and Id. 
remainder. 

Then reduce the obtained result (479s.) to the next 
higher denomination (£), as follows: if 20s. =£1, there 
are as many £'8 in 479s. as 20s. are contained times in 479s., or £23 and 19s. 
remainder. Hence, 5749d. equal £23 19s. Id. 

BuLE. —I. Divide the given nurnber by the units of its de^ 
nomination which equal 1 unit of the next higher denom^ 

ination, anA r^s&rvc^ th^ rf-rrpo^Mf^Tf if myt m f^ r^rP pf tk9 

answer. 
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II. Proceed in like nwurtner with this and each succeeding 
quotient until the required higher denomination is reached. 

III. The last quotient with the several remairvders annexed 
will he the answer. 

Note. — In, reducing to higher denominations, observe (1) that each successive 
divisor should be of the same denomination as its dividend ; (2) that each remainder 
is of the same denomination as the dividend from which it came ; (3) that each 
quotient is of the denomination that its divisor equals in the scale. 

EXAMPLES FOR PRACTICE. 



Bedace 

1. 31473 gi. to gallons. 

2. 716 qt. to bushels. . 

3. 7318 sheets to reams. 

4. 5178 pt. to biisliels. 

5. 3812718 min. to com. years. 

6. 78 years to scores. 

7. 17365 farthings to £'s. 

8. 5678 mills to dollars. 

9. 153812 oz.. Avoir., to tons. 
10. 58376 gr. to pounds, Troy. 



Reduce 

11. 17532 pence to £*8. 

12. 183712 in. to miles. 

13. 4918 cu. ft. to cords. 

14. 357182 sq. ft. to acres. 

15. 938713 ft. to rods. 

16. 1325173 sec. to days. 

17. 5273 pwt. to pounds, Troy. 

18. 57186 oz., Avoir., to cwt. 

19. 37821 sq. yd. to acres. 

20. 2016 lb.. Avoir., to lb., Troy, 



175. Reduction of denominate common fractions to in* 
tegers of lower denominations. 



ILLUSTRATIVE EXAMPLE. 



Reduce £} to integers of the lower denominations. 



7 
20 

8) 140 
8 
60 
66 
4 
12 
8)4S 
48 



(17s. 



(6d. 



Explanation. — Rule, 173, is equally applicable to 
denominate fractions. Hence, reduce £J to the next lower 
denomination (s) by muliplying the numerator (7) by 20s. and 
dividing the product (140s.) by the denominator 8, (Note 4, 
105), obtaining 17 integral shillings and f of a shilling. 

In the same manner, reduce |s. to the next lower 
denomination (d) by multiplying the numerator (4) by 12d. 
and dividing the product (48d.) by the denominator (8), ob- 
taining 6d. Answer, 17s. Qd» 
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EXAMPLES FOR PRACTICE. 

Reduce to integers of lower denominations. 



1. f da. 


4. ^bu. 


7. £A. 


10. ^A. 


2. £|. 


6- f yr. 


8. -^ mi. 


11. AT. 


3. Igal. 


6. *pk. 


9. 1 lb., Troy. 


12. 4 yd. 



176. Reduction of denominate decimals to integers of 
lower denominations. 



ILLUSTRATIVE EXAMPLE. 



Eeduee .475 of a year to integers of lower denominations. 



SOLUTION. 

.475 
12 



mo. 



5.700 
30 



Explanation. — Appl3dng Rule, 173, reduce .475 yr. to the 
next lower denomination (mo.), obtaining 5.700 mo. Reserve the 
integral part of this product (5 mo.) as the first term of the 
answer, and reduce the decimal part (.7 mo.) to the next lower 
denomination (da.), obtaining 21 da. Ana, 5 mo. 21 da. 



da. 21.0 



EXAMPLES FOR PRACTICE. 



Keduce to integers of lower denominations. 



1. £.375. 

2. .1375 bu. 

3. .45 yr. 



4. .46875 gal. 
6. £.00625. 
6. .14225 yr. 



7. 
8. 
9. 



.875 lb., Troy. 
.15915625 T. 
.378125 A. 



177. Reduction of compound numbers to decimals of 
specified higher denominations. 



ILLUSTRATIVE EXAMPLE. 

Reduce 18s. 9d. to a decimal of a £. 



SOLUnOK. 

12 ) 9.00 



Explanation. — Commencing with the lowest denomina 

tion (9d.), reduce it to the next higher denomination (s.) by 

dividing it by 12d. (Note, 174), obtaining .75s. 

20 ) 18.7500 Prefix ^gs. and similarly reduce the result (18.75s.) to the 

£.9375 next higher and specified denomination (£) by dividing it by 

20, obtaining £.9375. 

175—177 
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What decimal of 

1. A £ are 138. 9d.? 

2. An hour are 4 min. 30 sec. ? 

3. A yard are 2 ft. 3 in. ? 

4. A tpn are 1 cwt. 20 lb.? 



EXAMPLES FOR PRACTICE. 

What decimal of 
6. A day are 21 hr. 54 min.? 

6. A bushel are 3 pk. 5 qt. 1 pt. ? 

7. A £ are Is. 3d. ? 

8. A gallon are 1 qt. 1 pt. 2 gi. ? 



ADDITION OF COMPOUND NUMBERS. 

ILLUSTRATIVE EXAMPLE. 

178. Add £15 12s. 8d.; £7 6d.; and 15s. 7d. 

Explanation. — Arrange the addends so that their similar 
denominations shall fall in the same column. 

Beginning with the lowest denomination, add the column 
of pence, obtaining 21d., or Is. 9d. Write 9d. under the 
column of pence, and add Is. with the column of shillings, 
obtaining 28s., or £1 8s. Write 8s. under the column of 
shillings, etc., etc. 



soLunoir 




f s. 


d. 


15 12 


8 


7 


6 


15 


7 



£23 8s. 9d. 



EXAMPLES FOR PRACTICE. 





(!•) 






(2.) 






(3.) 






£ 


s. d. 


far. 


lb. 


oz. pwt. 


gr. 


mi. 


rd. yd. 


ft. 


in. 


75 


5 8 


3 


5 


9 12 


9 


5 


175 3 


1 


8 


13 


16 5 


1 


13 


4 16 


8 


17 


248 4 


2 


6 


96 


■8 11 


2 


41 


6 8 


15 


25 


315 1 


1 


11 


52 


13 9 


1 


71 


11 18 


22 


'41 


214 3 


1 


7 


7 


2 4 


2 


56 


7 13 


19 


50 


16 2 


2 


9 


33 


18 8 


3 


72 


8 14 


16 


48 


296 4 


1 


6 



4. Add 5 gal. 3 qt. 1 pt. ; 7 gal. 2 -jt. ; 2 qt. 1 pt. ; and 8 gal. 1 pt. 

6. An importer paid £375 88. 6d. for an invoice of cutlery ; £251 
5s. 8d. for an invoice of files ; and £73 17s. 6d. for an invoice of 
saws. The charges for transportation amounted to £19 2s. 4d. What 
was the total cost of the goods in sterling money ? 

6. Add 5 T. 13 cwt. 19 lb. 4 oz.; 7 T. 18 cwt. 39 lb. 5 oz.; 2 T. 
12 cwt. 78 lb. 11 oz.; and 5 T. 12 cwt. 94 lb. 7 oz. 

7. What is the sum of } bu., | pk., and \ qt.? 
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SUBTRACTION OF COMPOUND NUMBERS 

ILLUSTRATIVE EXAMPLE. 

179. Subtract 3 bu. 2 pk. 4 qt. from 8 bu. 1 pk. 6 qt. 

BOLunos. Explanation. — Write the several denominations of the 

bu. pk. qt. subtrahend under similar denominations of the minuend. 

8 16 Beginning with the lowest denomination, subtract 4 qt. 

3 *2 4 from 6 qt., obtaining 2 qt. Then, since, 2 pk. cannot be 
—- — '- — subtracted from 1 pk., borrow 1 bu. or 4 pk., and 2 pk. 

4 bu. 3 pk. 2 qt. f jom 1 +4, or 5 pk., leaves 3 pk. Next subtract 8 bu. from 

8—1, or 7 bu., obtaining 4 bu. ^ 

EXAMPLES FOR PRACTICE. 

1. A merchant sold 26 gaL 2 qt. 1 pt. 5 gi- of vinegar from a 
barrel containing 46 gal. 1 qt. 1 pt. 2 gi. What quantity remained ? 

2. A farmer engaged to deliver 16 T. 16 cwt. 76 lb. of hay, anci 
subsequently delivered 9 T. 18 cwt. 34 lb. How much hay had ho 
yet to deliver ? 

3. An English merchant's sales for a year amounted to £15396 5s, 
8d. 2 far., and his purchases £18352 2s. 9d. 1 far. How much greater 
were his purchases than his sales ? 

180« To find the interval between two dates. 

ILLUSTRATIVE EXAMPLE. 

Find the interval between Sept. 26, 1863, and July 28, 1889. 

80LUTI0K. Explanation. — ^Write the later date, expressing the greater 

yr. mo. da. period, as the minuend, and the earlier date as the subtrahend. 
1889 7 28 Subtract as in 179. 

1863 9 25 The minuend denotes the 1889th year of the Christian 

^T TT I era, the 7th month of the year, and the 28th day of the month. 
The subtrahend denotes the 1863d year of the Christian era, 
the 9th month of the year, and the 25th day of the month. 

Note. — ^In compound subtraction, it is usual to consider the borrowed month 
as equal to 80 days. 

EXAMPLES FOR PRACTICE. 

By compound subtraction find the interval between 
i. Feb. 3, 1876, and Aug. 1, 1883. 3. Jan. 25, 1815, and Sept. 3, 1836. 



2. June 7, 1853, and Mar. 11, 1881. 
179— ISO 



4. Man 3, 1848, and Mar. 2, 1861. 
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By compound subtraction find the interval between 



6. Oct. 15, 1825, and Apr. 5, 1886. 

6. Nov. 3, 1849, and Aug. 15, 1880. 

7. Apr. 15, 1871, and Feb. 2, 1879. 



8. Dec. 5, 1843, and Jan. 19, 1847. 

9, Oct. 25, 1875, and Oct. 15, 1884. 
10. May 19, 1807, and Feb. 13, 1887. 



181. Td find the number of days between two dates. 

ILLUSTRATIVE EXAMPLE. 

Find the number of days between Jan. 12, 1889, and May 16, 1889. 

SOLUTION. 

19 da., included part of Jan. Explanation. — The required interval 

includes the remainder of January (31—12 
= 19 da.) ; the whole of the followir^ 
months of February (28 da.); of March (31 
da.); of April (30 da.); and 16 days in May, 
amounting to 124 days. 

Note. — In finding the exact number of days, the first day of the interval is 
omitted and the last day counted. 

EXAMPLES FOR PRACTICE. 

Find the exact number of days between 



28 '' 


in February. 


31 " 


in March. 


30 " 


in April. 


16 " 


included part of May. 


124 " 


in the interval. 



1. May 18, 1888, and Aug. 20, 1888. 

2. Oct. 13, 1888, and Mar. 7,1889. 

3. Jan. 25, 1889, and Sept. 3, 1889. 

4. Nov. 16, 1888, and May 23, 1889. 
6. Dec. 25, 1888, and Apr. 9, 1889. 
6. Mar. 6, 1889, and Oct. 21, 1889. 



7. June9,1888,andMar.25,1889. 

8. Feb. 13, 1888, and Nov. 8, 1888. 

9. Sept. 25, 1888,andAug.3, 1889. 

10. July 18, 1888, and Mar. 2, 1889. 

11. Apr. 10, 1889, and Oct. 1, 1889. 

12. Septl5,1888,andDec.3,1889. 



MULTIPLICATION OF COMPOUND 
NUMBERS. 

ILLUSTRATIVE EXAMPLE. 

183. Multiply £15 98. 6d by 7. 
BOLunoN. Explanation. — 7 times 5d. = 85d. = 2s. lid. Write 

£15 9s. 5d. lid. as a term of the product, and carry 2s. to the product 
ri of shillings. 

7 times 9s. = 63s. plus 2s. carried = 65s. = £3 5s. Write 

£108 5s. lid. 5g^ ^ ^Q second term of the product, and carry £8 to the 
product of £'s. 
(£16 X 7) +£3 to carry = £108, the last term of the product. 
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EXAMPLES FOR PRACTICE. 



Multiply 

1. 17 bu. 2 pk. 6 qt. Ipt. by 8. 

2. 7 da. 18 hr. 35 min. 41 sec. by 6. 

3. 5 lb. 7 oz. 18 pwt. 13 gr. by 7. 

4. 9 gal. 1 qt. 1 pt. 3 gi. by 12. 



Multiply 
6. £Zb 14s. lOd. by 64 (8x8). 

6. 6 rd. 4 yd. 1 ft. by 42 (7 x 6). 

7. 3yr. 175 da. by 317. 

8. £18 9s. 6d. by 73. 



9. What is the cost of 12 barrels of vinegar, averaging 41 gal. 3 qi 
1 pt. 3 gi. per barrel, at 18 cents per gallon ? 

10. I paid i;35 for 8 bbl. of chestnuts, averaging 2 bu. 3 pk. 2 qt. 
per bbl., and retailed them at 5 cents per pt. What was my gain ? 

11. In a certain voyage of 28 days, a vessel averaged 12 mi. 56 rd. 
4 yd. per hour. What was the total distance traversed ? 

12. The average weight of 37 barrels of pork is 197 lb. 8 oz. The 
full weight of each barrel should be 200 pounds. How much less 
than the required quantity of pork did the 37 barrels contain ? 



DIVISION OF COMPOUND NUMBERS. 
183. Division of compound numbers by abstract numbers. 

ILLUSTRATIVE EXAMPLE. 

Divide 275 bu. 2 pk. 4 qt. by 6. 

flOLUTioN. Explanation.— J of 275 bu. = 45 bu. and 

6 ) 275 bu. 2 pk. 4 qt. 5 bu. over. Write 45 bu. as the first term of the 

quotient, and carry the remainder 5 bu. or 20 
pk. to the next lower term of the dividend 
(2 pk.), obtaining 22 pk. as the next partial dividend. 

\ of 22 pk. = 3 pk. and 4 pk. over. Write 3 pk. as the second term of the 
quotient, and carry 4 pk. or 32 qt. to the next lower term of the dividend (4 qt.), 
obtaining 36 qt. as the next partial dividend. \- of 36 qt. = 6 qt., the third term 
of the quotient. 



45 bu. 3 pk. 6 qt. 



Divide 

1. 117 lb. 2 oz. 16 pwt. by 8. 

2. £18 168. 9d. by 9. 

3. 96 bu. 3 pk. 2 qt. by 4. 
A. 131 yr. 13 hr. by 5. 

182-183 



EXAMPLES FOR PRACTICE. 

Divide 
6. 59° 18' 36" by 6. 

6. 8 T. 5 cwt. 8 lb. by 7. 

7. 75 mi. by 9. 
S. 37 gal. 3 qt. 1 pt. by 6. 
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9. Divide 385 yd. 2 ft. 8 in. by 41. 





BOLUnOIT. 




41) 


385 yd. 2 ft. 8 in. ( 
369 
16 yd. remainder. 


9 yd. 


41 


) 50 ( 1 ft. 
41 

9 ft. remainder. 

12 




41) 


116 ( 2ft in. 
82 
34 
41 

Divide 




10. 


£718 17s. 5d. by 325 


, 


11. 


175 yr. 5 mo. 18 da. 


by 41 



Explanation. — If the divisor is 
greater than 12 and not composite, it is 
usually more convenient to obtain the 
quotient by long division. 

385 yd.-«-41 = 9 yd. and a remainder 
of 16 yd. or 48 ft., to which add 2 ft. in 
the dividend, obtaining 50 ft. as the next 
partial dividend. 

50 ft.-5-41 = 1 ft., and a remainder 
of 9 ft. or 108 in., to which add 8 in. in 
the dividend, obtaining 116 in. as the 
next partial dividend. 

116in.-^41 = 2ft in. 

Complete answer : 9 yd. 1 ft. 2}^ in. 



Divide 

12. 425 mi. 70 rd. 1 ft. by 19. 

13. 342 cd. 39 cu. ft. by 537. 



184. Division of one compound number by another. 



ILLUSTRATIVE EXAMPLE. 

Divide 8 bu. 5 qt. by 2 pk. 3 qt. 1 pt. 



Explanation. — ^Reduce both divi- 
sor and dividend to simple denominate 
numbers of the lowest denomination 
mentioned in either, that is, to* pints, 
obtaining 522 pt. as the equivalent 
3*vidend and 39 pt. as the equivalent divisor. Then divide. 



8 bu. 5 qt. =r 522 pt. 
2 pk. 3 qt. 1 pt. = 39 pt. 
622 pt. -T- 39 pt. = 13^^ times. 



EXAMPLES FOR PRACTICE. 

1. Divide £226 98. 5d. by £17 8s. 5d. 

2. Divide 29 bu. 3 pk. 3 qt. by 5 bu. 3 pk. 7 qt. 

3. Divide £44 2s. by £1 lis. 6d. 

4. Divide 5 A. 140 sq. rd. 5 sq. yd. by 96 sq. in. 
6. Divide 3 mi. by 5 yd. 2 ft. 5 in. 

6. Divide 2 lb. 2 oz. 5 pwt. 16 gr. by 3 oz. 5 pwt. 



ngr. 
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186. 1. Add £45 19s. 6|d.; £234 4s. S^d.; £218 4s. 6d.; £45 
3s. 8d.; 13s. 7d.; £18 9s. 9id.; and £147 17s. 6d. 

2. What is the total cost of 15 tons of wheat at $1.20 per bushel 
and 75 centals of rye at 95^ per bushel ? 

3. How many forks averaging 2 oz. 9 pwt. each can be made from 

5 lb. 1 oz. 5 pwt. of silver ? 

4. A merchant retailed 57 gal. 3 qt. 1 pt. of wine at $1.25 per 
pint. How much did he receive for the quantity ? 

5. A farmer sold 3 loads of wheat containing respectively 1574, 
1643, and 1583 lb., at $1.32 per bushel. How much did he receive ? 

6. What is the cost of 3 hhd. of sugar containing respectively 

6 cwt. 5 lb., 5 cwt. 90 lb., and 5 cwt. 83 lb., at 7^ per pound? 

7. A farm laborer was employed on the morning of March 15, 
1884, at 45^ per day, Sundays and holidays included, and discharged 
on the evening of Jan. 18, 1885. What was the balance due him if 
he had previously drawn $75.30 ? 

8. A peddler bought 7 bushels of peanuts at $1.30 per bushel, and 
retailed them at 8^ per quart. What was his total gain ? 

9. A dealer bought 220 long tons of coal at $4.80 per ton, and 
sold it at $5.10 per short ton. What was his gain ? 

10. The American Civil War commenced April 11, 1861, and 
closed April 19, 1865. How long did it continue ? 

11. At $20 per ounce, what is the value of 24 gold rings, each 
weighing 10 pwt., and 4 gold bracelets, each weighing 3 oz. 16 pwt.? 

12. What quantity of potatoes will 145 A. yield, if the average per 
acre is 119 bu. 2 pk. 5 qt. ? 

13. A grocer sold 7 gal. 2 qt. 1 pt. of syrup daily for 25 days at 
the rate of 5^ per pint. How much did he receive for the syrup in 
the given time ? 

14. A man is engaged to work at $1. 80 per day of 10 hours. What 
should be his week^s wages, if on Monday he worked 8 hr. 15 min., 
on Tuesday 9 hr. 30 min., on Wednesday 5hr., on Thursday 7 hr. 
45 min., on Friday 8 hr. 20 min., and on Saturday 6 hr. 20 min. ? 

15. What is the total cost of 9875 lb. coal ai; $4.80 per ton (of 
2000 lb.), 12360 ^b. at $5.25 per ton, and 7240 lb. at $5.45 per ton? 
185 
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16. If 2 square miles of land be equally divided among 24 settlers, 
how much land will each receive ? 

17. A note drawn May 15, 1885, was not paid until Jan. 5, 1886. 
How many days did it remain unpaid ? 

18. At 8^ per quart, what is the cost of 5 bu. 1 pk. 3 qt. 1 pt. of 
beans ? 

19. From a cask containing 42 gallons of water, 1 gal. 3 qt. leak 
out daily. In what time will the cask be emptied ? 

20. If the average capacity per barrel is 2 bu. 2 pk. 7 qt., how 
anny barrels will a farmer need to ship 230 bu. potatoes ? 

21. At $6.25 per barrel, how much should be paid for 4704 pounds 
o'l flour ? 

22. A lady paid £5 for 40 yd. linen. What did she pay per yard ? 

23. An apothecary paid 22^ per pound for 140 pounds. Avoir., of 
drugs, and sold the same at 80^ per pound, Troy. What was his gain ? 

24. What is the value in U. S. money of 953 francs (France) ? 
26. Of £547 (England) ? 26. Of 35 crowns (Norway) ? 27. Of £78 
15s. (England) .? 28. Of 915.35 marks (Germany) ? 29. Of 4187.93 
roubles (Russia) ? 30. 79.18 yen (Japan) ? 31. Of 819.35 florins 
(Austria) ? 32. Of 2193.22 lira (Italy) ? 

33. Reduce $419.78 to German marks. 34. $675.40 to French 
francs. 35. $517.75 to Russian roubles. 36. $91.50 to Netherlands 
guilders. 37. $729.45 to Spanish peseta. 38. $1491.60 to Egyptian 
pounds. 39. $672.85 to £'s sterling. 40. $825.90 to Brazilian mil- 
reis. 41. $4981.35 to Mexican dollars. 



METRIC SYSTEM. 

186, The Metric System is a decimal system of weights and 
measures, which has for its basis a certain unit of length called the 
meter. 

Rem. 1. — The meter is looo^ooo g of the distance from the equator to either 
pole. The length of the meter is 39.37079 inches. 

Rem. 2. — The use of the metric system in the United States is limited to im- 
porters of foreign merchandise, the invoices of which are made out upon this S3r8tera 
in most of the countries of Europe, in Mexico, the West Indies, the Central and 
South American States, etc. 
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187, The Primary Units of the metric system are ; 



EIKD OF nSASUBS. 

Measure of Length, - - - 

Measure of Capacity, - - 

Measure of Weight, - - - 

Land Measure, - . - - 
Ordinary Surface Measure, 

Ordinary Cubic Measure, - 

Wood Measure, - - ^ - 



PBIJtABT UNIT. 

Meter, - - - 
Liter, - - - 
Gram, - - - 
^r, - - . . 
Square Meter, 
Cubic Meter, - 
Ster, - - - 



PBONUNCIATIOK. 

(mee'ter). 

(lee'ter), 

(gram). 

(air). 

(square mee'ter). 

(cubic mee'ter). 

(stair). 



188. Higher Denominations than the above primary units are 
denoted by prefixing the following Greek numerals : deka (10 primary 
units) ; hekto (100 primary units) ; hilo (1000 primary units) ; myria 
(10000 primary units). 

189. Lower Denominations than the primary units are de- 
noted by prefixing the following Latin numerals : deci (^ of a primary 
unit) ; centi (y^ of a primary unit) ; milli (y^jVir ^^ ^ primary unit) 

Rem. 1. — The above numeral prefixes indicate the decimal value of the deriva 
tive units as compared with the primary units. Thus, 5 millimeters denote .0()fl 
of a meter ; 18 centigrams denote .18 of a gram ; 9 deciliters, .9 of a liter ; 25 hei'i. 
toliters, 2500 liters ; 13 kilometers, 13000 meters ; 5 dekasters, 50 sters ; etc., etc. 

Rem. 2. — Metric quantities other than surfaces or solids are written and read, 
like other decimals, on a scale of 10, each denomination being allotted one place 
In square measure, howevei^ denominations are expressed on a scale of 100, and in 
cubic measure on a scale of 1000 ; hence, each denomination of square measut>d 
must have tv>o places of figures, and of cubic measure three places. 

190. The following equivalents are such as have been established 
by Act of Congress. In the United States, reductions from the metric 
system to the common system, or the reverse, must be made in accord- 
ance therewith, to be legal. 



EQUIVALENTS OF LINEAR MEASURE. 



1 inch = 2.54 centimeters. 

Ifoot = .3048 of a meter. 

1 yard = .9144 of a meter. 

1 rod = 5.029 meters. 

1 mile = 1.6093 kilometers. 

187—190 



1 centimeter 
1 decimeter 
1 meter 
1 dekameter 
1 kilometer 



.3937 of an inch. 
.328 of a foot. 
1.0936 yards. 
1.9884 rods. 
,63137 of a mile, 
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EQUIVALENTS OF SQUARE MEASURE. 



1 sq. iuch = 6.452 sq. centimeters. 

1 sq. foot = .0929 of a sq. meter. 

1 sq. yard = .8361 of a sq. meter. 

1 sq. rod = 25.293 sq. meters. 

1 acre = 40.47 ars. 

1 sq. mile = 259 hektars. 



1 sq. centimeter = .155 of a sq. inch. 

1 sq. decimeter = .1076 of a sq. foot. 

1 sq. meter = 1.196 sq. yards. 

1 ar = 3.954 sq. rods. 

1 hektar = 2.471 acres. 

1 sq. kilometer = .8861 of a sq. mile. 



EQUIVALENTS OF CUBIC MEASURE. 



I cu. inch = 16.387 cu. centimeters. 

1 cu. foot = 28.317 cu. decimeters. 

1 cu. yard = .7645 of a cu. meter. 

1 cord = 3.624 sters. 



1 cu. centimeter = .061 of a cu. inch. 

1 cu. decimeter = .0353 of a cu. foot 

1 cu. meter = 1.308 cu. yards. 

1 ster = .2759 of a cord. 



EQUIVALENTS OF CAPACITY. 



1 liquid quart = .9463 of a liter. 


1 liter = 1.0567 liquid quarts. 


1 dry quart = 1.101 liters. 


1 liter = .908 of a dry quart. 


1 liquid gallon = .3785 of a dekaliter. 


1 dekaliter = 2.6417 liquid gallons. 


1 peck = .881 of a dekaliter. 


1 dekaliter = 1.135 pecks. 


I bushel = .3524 hektoliters. 


1 hektoliter = 2.8375 bushels. 



EQUIVALENTS OF WEIGHT. 



t ounce, Avoir. 
1 ounce, Troy 
1 pound. Avoir. 
1 pound, Troy 
I grain, Troy 



= 28.85 grams. 
= 81.104 grams. 
= .4536 of a kilogram. 
= .3732 of a kilogram. 
= .0648 of a gram. 



I ton (of 2000 lb.)= .9072 of a tonneau. 



1 gram = .03527 of an ounce, Avoir. 
1 gram = .03215 of an ounce, Troy. 
1 gram = 15.432 grains, Troy. 
1 kilogram = 2.2046 pounds, Avoir. 
1 kilogram = 2.679 pounds, Troy. 
1 tonneau = 1.1023 tons (of 2000 lb.). 



191. Eeductions from the common system to the metric, or the 
reverse, are effected by the use of the above table of equivalents. 

Thus, to find how many sters equal 75 cords of wood, refer to the equivalents 
of cubic measure to find how many sters equal 1 cord (3.624 sters), and 75 cords 
must equal 75 times 3.624 sters, or 271.8 sters. 



Eeduce 

1. 385.25 ars to acres. 

2. 375 hektoliters to bushels, 



Eeduce 

4. 483 dekaliters to gallons. 

5. 75.5 kilograms to lb., Avoir. 
pf 157.75 b^ktars to acres. 
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Reduce 

7. 27.5 centimeters to inches. 

8. 87 yards of cloth to meters. 

9. 187 cords of wood to sters. 
10. 157.35 acres of land to ars. 



Reduce 

11. 173 gallons to dekaliters. 

12. 3 ounces of gold to grams. 

13. 187 bushels to hektoliters. 

14. 845 cu. yd. to cubic meters. 
16. What is the cost of 34.5 kilos of sugar at 14^ per kilo ? 

16. What is the value in U. S. money of 364.625 meters of cloth, 
invoiced at 8.40 francs per meter ? 

17. A merchant imported 10000 dekaliters of wine at 62 fr. per 
dekaliter, and sold the same at $4.75 per gal. What was his gain? 

18. Find the cost of 24 dekaliters of peaches at 40^ per peck. 

19. An importer mixed 18 liters of wine costing 1.75 francs per 
liter with 15 liters costing 2.15 francs per liter, and sold the entire 
mixture at $1.75 per gallon. Did he gain or lose, and how much ? 

20. What is the total cost in U. S. money of the following: 52.75 M. 
of cloth bought at 3.20 fr. per M. ; 28.375 M. at 4.75 fr. per M. ; 
91.85 dm, at 6.50 fr. per M. ; and 325 Dm. at 8.70 fr. per M. ? 



SURFACE MEASUREMENTS. 

193. A Surface is the outside of a solid or body. It can there- 
fore contain only two of the three dimensions of a body, its depth or 
thickness not being considered. 

A flat surface is called a plane surface, or simply, a plane. To discover if any 
surface is a plane, place the straight edge of a ruler upon it in many directions. 
If all parts of the edge touch the surface, it is a plane. 

193. A Kectangulax Surface is a plane surface of four sides, 
each of which is straight, and perpendicular to its adjacent sides. 

The opposite sides of a rectangular surface are equal to each other. 

194. A Square is a rectangular surface having all of its sides 
equal in length. 

A square inch is a rectangular surface, each side of which is one inch in length; 
a square foot is a rectangular surface each side of which is one foot ; etc. 

195. The Area of a rectangular surface is the number of square 
units which it contains. 

191—195 
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Rem. — ^In obtaining areas, the most convenient unit of measure is a square, 
each side of which is a unit of the lowest denomination in either of the two given 
dimensions. Hence, to find the area of a rectangular surface 8 ft. long and 5 ft. 
wide, the measuring unit will be 1 sq. ft. Having selected the measuring unit, 
the area is found as follows: 



8 feet kmg. 



Iftwt 
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Pig. 1. 



Figure 3. Fig. 2. 

6 square feet x 8 = 40 square feet, area of Fig. 3. 

Fig. 1 is the measuring square, which is 1 ft. long and 1 ft wide, and there- 
fore represents 1 sq. ft. In Fig. 2 are 5 such squares, and hence it represents 5 sq. 
ft. In Fig. 3 are 8 rows of measuring squares, each row containing as many meas- 
uring squares as Fig. 2, and it must therefore represent 8 times 5 sq. ft., or 40 
sq.ft. 

196. To find the area of a rectangular surface. 

ILLUSTRATIVE EXAMPLE. 
How many square yards are in a sidewalk 48 ft. long and 11 ft. 

4 in. wide ? 

Explanation. — A sidewalk 48 ft. long 
and 1 ft. wide contains 48 sq. ft. Hence, 
a sidewalk 48 ft. long and 11 J ft. wide must 
contain 11| times 48 sq. ft., or 544 sq. ft., 
which reduced to sq. yd. equal 60f . 



BOLUnON. 

11 ft. 4 in. = m ft. 

48 sq. ft. X Hi = 544 sq. ft. 

544 -1. 9 = 60^ sq. yd. 



Length ^ 
I .|. Breadth 

Area -# 



General Formula. 

DiBECTioN. — ^If any two of the three terms of 
this formula are given, perform the operation indi- 
cated by the sign between them, and the result will be 
the third term. 



Rem. — Before applying the General Formula, see that the length and breadth, 
if given, are expressed in the same linear units ; and if the area and one dimension 
are given, that the area is expressed in square units and the given dimension in 
linear units of the same denomination. 
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EXAMPLES FOR PRACTICE. 

1. How many acres are contained in a rectangular field 847 yards 
long and 240 yards wide ? 

2. How many square yards are in the walls of a room 24 ft. long, 
18 ft. wide, and 12 ft. high ? 

3. How many square feet are in the surface of a box 4 ft. long, 
3 ft. 9 in. wide, and 2 ft. high.?* 

4. How many square feet are in the floor of a room 27 ft. 6 in. 
long and 13 ft. 7 in. wide ? 

5. A street J of a mile long was paved at a- cost of 45 cents per 
square foot. What was the cost of paving if the street was 40 ft. wide? . 

6. How much will it cost to plaster the ceiling of a room 36 ft. 
long and 27 ft. wide, at 23 cents per square yard ? 

7. At $7.25 per 100 sq. ft., how much will it cost to tin the roof of 
a house 45 ft. long, and which measures 23 ft. from each eave to th«> 
ridge ? 

8. A blackboard 8 ft. 6 in. long and 3 ft. wide was bought at 6^ 
cents per square foot. What was the cost ? 

9. If a rectangular field containing 30 acres is 40 rods wide, wha* 
is its length ? 

soLUTioir Explanation. — A field 40 rd. wide and 1 

30 acres = 4800 so rd ^^' ^^"^ contains 40 sq. rd. ; therefore to con- 

y ' tain 30 adres or 4800 sq* rd., it must be aa 

4800-5-40 = 120 rd., length. ^^^ times 1 rd. long as 4800 sq. rd. are 

times 40 sq. rd., or 120 rd. long. 

10. If a blackboard contains 36 sq. ft. and is 3 ft. wide, what is 
its length ? 

11. If a rectangular field of wheat contains 391 acres, and its length 
is 85 chains, what is its width ? 

12. A farmer raised 1575 bushels of wheat in a rectangular field 
which averaged 25 bushels to the acre. If the field was 112 rods 
long, what was its width ? 

13. A rectangular piece of land contains 11520 acres, and its lengiih 
is 15840 yards. What is its width ? 

14. If the area of a fioor is 48 sq. yd. 5 sq. ft., and its breadth is 
1 yd. 2 ft., what is its length ? 

16. A plasterer whose price was 25^ per sq. yd., charged $8 for 
196 
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plastering the ceiling of a room 16 ft. wide. What was the length of 
the room ? 

16. If a rectangular field which contains 57 A. 155 P. is 175 rods 
long, what is its width ? 

17. What is the Jength of a blackboard which contains 9 sq. yd. 5 
sq. ft. 36 sq. in., if its breadth is 3 ft. 9 in. ? 

197. To find the quantity of material to cover a given 
surface. 

ILLUSTRATIVE EXAMPLE. 

Allowing nothing" for waste, how many yards of carpet 30 in. wide 
•are required to cover a floor 17 ft. 6 in. long and 16 ft. 6 in. wide ? 

BOLUTioH. Explanation. — 1 yard or 

17^ X 16^ = 288| sq. ft., area of floor. carpet of the given width can 

3 X 2J^ = 7i sq. ft., area of 1 yd. of carpet, cover only 7i sq. ft. of the 
288}-=- 7J = 38^ yd., length of carpet. floor; hence, to cover the en- 

tire surface of the floor, thb 
length of the carpet must be as many times 1 yard as the area of the floor (288) 
sq. ft.) is times the area of 1 yard of carpet (7^ sq. ft.), or 38jt yards. 

Rui*E. — Divide the area of the floor hy the area of one yard 
of the given material. The quotient will he the number of 
yards of material, 

t 

Note 1. — To find the number of stones, bricks, shingles, etc., to cover a given 
surface, divide the area of the surface to be covered by the exposed area of one unit 
of the given material. 

Note 2. — ^With this class of problems, the area of 1 yard, 1 shingle, 1 brick, 
etc., is the concrete fa>ctor of Gen'l Formula XL, 66 ; the number of yards, 
shingles, bricks, etc., is the abstract factor; and the area of the surface to be 
covered is the product. 

EXAMPLES FOR PRACTICE. 

Allowing nothing for waste, how many yards of carpet are required 

1. For a room 16 ft. long and 14 ft. wide ; carpet 30 in. wide ? 

2. For a room 20 ft. 3 in. by 18 ft. 6 in. ; carpet 1 yd. wide ? 

3. For a room 30 ft. 5 in. by 24 ft. 8 in. ; carpet 2 ft. 4 in. wide ? 

4. What is the cost of carpeting a room 24 ft. 3 in. long and 18 ft. 
8 in. wide ; carpet 28 in. wide and 11.25 per yard ? 
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B. How many bricks 8 in. long and 4 in. wide are necessary to 
cover a sidewalk 34 ft. 4 in. long and 14 ft. 3 in. wide ? 

6. How many flagstones 20 in. long and 16 in. wide will pave a 
yard 57 ft. 11, in. long and 10 ft. 8 in. wide ? 

7. Making no allowance for waste, how many shingles 4 in. wide 
are required to cover the roof of a house 3G ft. long and measuring 20 
ft. from each eave to the ridge, if only 5 inches of the length of the 
shingles are exposed to the weather ? 

8. How many sods 10 in. long and 8 in. wide are required to turf 
a plat of ground 28 ft. 4 in. long and 22 ft. 4 in. wide ? 

9. How many yards of carpet are required to cover, the floor of a 
room 22 ft. 1 in. long and 18 ft. 9 in. wide, if the width of the carpet 
is 27 in., and the strips are laid crosswise ? 

soLxmoH. Explanation.— Since the strips 

(22 ft. 1 in.)-r-27 in. = 9ff strips, or are to be laid crosswise (parallel to 

practically 10 strips. the less dimension), divide the length 

(18 ft. 9 in. ) X 10 = 62 yd. 1 ft. 6 in. ^^ ^^^ room (22 ft. 1 in.) by the width 

of the carpet (27 in.) to find the num- 
ber of strips (practically 10 strips), the excess of the 10th strip (5 in.) being either 
turned under in laying, or cut off before* laying. 

As the carpet is to be laid crosswise, the length of each strip must be the same 
as the less dimension (18 ft. 9 in.). Hence, multiply the length of each strip (18 
ft. 9 in.) by the number of strips (10) to find the number of yards to be purchased. 

If the design of the carpet is such as to involve no loss in match' 
ing, how many yards must be purchased to cover the floor of a room 

10. 18 ft. 6 in. by 15 ft. 3 in. ; carpet 32 in. wide, laid lengthwise ? 

11. 31 ft. 8 in. by 25 ft. 2 in.; carpet 28 in. wide, laid crosswise ? 

12. I wish to carpet a room 20 ft. long by 18 ft. wide with carpet- 
ing 2 ft. 6 in. wide. At $2.25 per yard, how much shall I save by 
laying the carpet crosswise instead of lengthwise ? 

MEASUREMENT OF VOLUMES. 

193» A Rectangular Volume is one which is bounded by six 
rectangular surfaces (193). 

All rectangular volumes have three dimensions: length, breadth, and thickness, 

199, A Cube is a rectangular volume which is bounded by si^ 
equal squares, called faceSp AH the edges of ft cul>t» are of equal lengtb. 
197-199 
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A cubic inch is a cube each edge of which is one inch in length; a cubic foot 
is a cube each edge of which is one foot in length ; etc. 

200, The Contents or Volume of a rectangular solid is the 
number of cubic units which it contains. 

Rem. — ^In obtaining volumes, the most convenient unit of measure is a cul)6 
each edge of which is a unit of the lowest denomination in any of the three given 
dimensions. Hence, to find the volume of a rectangular solid which is 6 ft. long, 
4 ft. wide, and 3 ft. deep, the measuring unit will be 1 cu. ft. After selecting the 
measuring unit, the required volume is found as follows : 



Fie. 8. 




1 X 1 X 1=1 cu, ft 
4 X 3 X 6 = 72 CU. ft., contents of Fig. 4. 

Fig. 1 is the measuring cube, which is 1 ft. long, 1 ft. wide, and 
1 ft. deep, and therefore represents 1 cu. ft. In Fig. 2, which repre- 
sents the upper tier of Fig. 3, are 4 such cubes, and hence it repre- 
sents 4 cu. ft. In Fig. 3, which represents an end section of Fig. 4., 
are 3 tiers equal to Fig. 2, and hence it represents 3 times 4, or 12 cu., 
ft. In Fig. 4 are 6 sections equal to Fig. 3, and hence it represents 
6 times 12, or 72 cu. ft. 

ILLUSTRATIVE EXAMPLE. 

What is the charge for freight upon a box 3 ft. 8 in. long, 3 ft. (? 
Vfu wide, and 3 ft. 3 in. high, at &f per cubic foot ? 
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t 

SOLUTION. Explanation. — The volume of the 

3| cu. ft. X 31 X 2i = 284 cu. ft. ^^ ^^ ^^^^^ ^ ^^® continued product 

8^ X 285 = 12.31. Ans, . «' ^,t^*^^^« dimensions (Rem. 200), 

^8 or 28} cu. ft. Hence, multiply the 

freight per cu. ft. (8/) by the number of cu. ft. (28|). 

One Dimension K General Formula. 



1\ 



Remark. — If necessary, reduce 

j Product of two i^he given dimensions to linear units, 

^ ( dimensions. ^^d the volume to cubic units of 

^^ the same denomination, before ap- 

Volume ^ plying the formula. 

EXAMPLES FOR PRACTICE. 

1. How many cubic feet of air are in a room 18 ft. long, IG ft. 
wide, and 10 ft. 6 in. high ? 

2. How many cubic yards of stone are in a pile 15 ft. long, 12 ft. 
wide, and 9 ft. high ? 

3. What is the cost of digging a cellar 30 ft. long, 18 ft. wide, and 
1 2 ft. deep, at 32 cents per cubic yard ? 

4. How much should be paid for a pile of wood 32 ft. long, 4 ft. 
wide, and 5 ft. high, at 16.50 per cord? 

5. What is the weight of a square piece of timber 28 ft. long, 15 
in. thick, and 15 in. wide, at 45 pounds per cubic foot ? 

6. Find the cost of removing a rectangular embankment of earth 
22 ft. 9 in. long, 8 ft. 6 in wide, and 8 ft. high, at 54^ per cu. yd. 

7. What is the cost of a pile of wood 18 ft. long, 4 ft. wide, and 6 
rt. high, at $6.80 per cord ? 

8. A rectangular volume 7 ft. long and 5 ft. wide contained 140 
cu. ft. What was its height ? 

soLUTioir. Explanation. — A rectangular volume 7 ft. 

14.0-i-^7 V ^\ 4. f f ^<^"&» ^ ^^' wide, and 1 ft. high, contains 35 cu. ft.*, 

' ^ ' * hence a rectangular volume 7 ft. long and 5 ft. 

wide to contain 140 cu. ft. must be as many times 1 ft. high as 140 cu. ft. is times 
35 cu. ft., or 4 ft. high. 

9. A room 30 ft. long and 25 ft. wide contains 7125 cu. ft. What 
is its height ? 

10. What must be the height of a pile of wood 32 ft. long and 6 ft. 
wide, to contain 9 cords ? 

11. A contractor agreed to dig a cellar 18 ft. long and 15 ft. wide 
200 
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at 66^ per ou. yd., and received therefor $45.50. What was tht. 
depth of the cellar ? 

12. What must be the height of wagon-body 10 ft. long and 4 ft. 
wide, that its contents may be 60 cu. ft. ? 

13. A man excavated a cellar 18 ft. 6 in. long and 15 ft. 3 in. wide, 
taking out 64 cu. yd. 11 cu. ft. 1332 cu. in. of earth. How deep was 
the cellar dug ? 

14. What is the height of a rectangular embankment 18 ft. 9 in. 
long, 5 ft. 1 in. wide, and containing 28 cu. yd. 6 ctl. ft. 864 cu. in.? 

IB. I bought a pile of wood 24 ft. long and 4 ft. wide for $28.50. 
H the price per cord was $4.75, how high was the pile ? 

BOARD MEASURE. 

201. Board Measure is used in measuring boards or planks, 
scantling, joists, and other sawed timber. The unit of board measure 
is the Board Foot. 

203. A Board Foot is 1 ft. long, 1 ft. wide, and 1 in. thick ; 
and hence is 1 sq. ft. of the face of a board 1 in. thick. A board foot 
is one-twelfth of a cubic foot. 

Thus, a board 8 ft. long, 2 ft. wide, and 1 in. thick, contains 16 board feet, 
[f the board had been 1^ in. thick, it would have been 1^ times 16, or 24 board feet; 
if 2 in. thick, 2 times 16, or 82 board feet, etc. 

203. The Average "Width of a regularly tapering board is found 
by taking one-half the sum of the width of its two ends, or by meas- 
uring the width of the board midway between its two ends. 

Thus, if the width of one end of a tapering board is 12 in. and the width of 
the other end 8 in., the average width is one-half of (8+12), or 10 in. 

204. To find the number of board feet in a board. 

ILLUSTRATIVE EXAMPLE. 

How many board feet in a plank 20 ft. long, 9 in. wide, and 2 in. 
thick? 

Solution. — A board which is 1 ft. long and 9 in. wide contains f of a board 
foot ; and if 20 ft. long contains 20 times } of a board foot, or 15 board feet. 
Hence, a 2-in. pUmk must contain 2 times 15, or 30 board fee^ 

aoo— 2(w 





Long. 


Wide. 


Thick, 




Lo7ig. 


Wide. 


1. 


18 ft. 


7 in. 


1 in. 


6. 


20 ft. 


10 in. 


2. 


20 ft. 


Sin. 


1 in. 


7. 


18 ft. 


1 ft. 2 in. 


3. 


16 ft. 


10 in. 


Hin. 


8. 


16 ft. 


1 ft. 3 in. 


4. 


15 ft. 


9 in. 


2 in. 


9. 


15 ft. 


1 ft. 6 in. 


6. 


18 ft. 


11 in. 


2 in. 


10. 


12 ft. 


2 ft. 1 in. 
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Rule. — I. Multiply the length in feet by the width in feet. 
Or, 

II. Multiply the length in feet by the width in inches, and 
divide the product by 12, 

Note. — If more than 1 in. thick, multiply the result obtained by the rule by 
the thickness in inches. 

EXAMPLES FOR PRACTICE. 

Find the number of board feet in a board or plank which is 

Thick, 
2} in. 
3 in. 

2 in. 

3 in. 
liin. 

11. What is the cost of 15 joists, each 20 ft. long, 9 in. wide, an^ 
3 in. thick, at ^2.75 per hundred feet ? 

12. What is the cost of seven 2-in. planks, each 18 ft. long, and 
their widths respectively 5 in., 7 in., 6 in., 9 in., 8 in., 11 in., and 10 
in., at $2.50 per hundred feet? 

13. What is the cost of a lot of boards 16 ft. long, and the united 
width of which is 58 ft. 6 in., at $23.50 per thousand feet? 

14. How many board feet in a regularly tapering 2-in. plank 16 ft. 
long, 11 in. wi'de^t one end and 7 in. wide at the other (203)? 

IB. What is the cost of 18 2-in. planks, each 16 ft. long, 8 in. wide 
at one end and 10 in. wide at the other, at $3.40 per hundred feet? 

STONE -WORK. 

305* Stone-work is usually estimated in perches of 24 J cu. ft., 
of which 22 cu. ft. is allowed for the stone, and the remaining 2 J cu. 
ft. for mortar and filling. 

Rem. 1. — In estimating the qucmtity of atone to be used, allowance should be 
made for doors, windows, and other openings; but in estimating stone-i^^orA;, no 
allowance is usually made for openings less than 3 feet wide. 

Rem. 2. — The length of walls of stone is found by taking the girth or gross 
outside measurement. This practically allows double measurement of the corners, 
since the corners are more d:*fficult to build. 
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ILLUSTRATIVE EXAMPLE. 

At $3.85 per perch, what is the cost of erecting the stone walls 
of a church which is 45 ft. long by 36 ft. wide, the walls being 24 ft. 
high 9,nd 2 ft. 3 in. thick, allowing for 6 windows, each 5 ft. wide by 
12 ft. high, and for two doors, each 6 ft. wide and 9 ft. high ? 

BOLunoN. Explanation.— Twice the 

(45 + 36) X 2 = 162 ft., girth. sum of the length (45 ft.) and 

162 X 24 X 2i = 8748 cu. ft., gross. <^he width (36 ft.), or 162 ft., 

5 X 12 X 2} X 6 = 810 cu. ft. , windows. ^^"' *^" ^f"^^ °^^:j^^ ^^f " 
A /. £^io ft>io £L J ureraent of the walls. The 

9x6xSix2 = 243 cu. ft., doors. continued product' of the girth 

8748 — (810 + 243) r= 7695 cu. ft., net. (leg ft.) x the height (24 ft.) x 
7695-^241 = 310ff perches. the thickness (2J ft.), or 8748 

$3.85 X 310ff = $1197, cost. cu. ft., gives the gross solidity, 

from which should be deducted 
the solidity of the 6 windows (810 cu. ft.) and of the two doors (243 cu. ft.) to obtain 
the net solidity (7695 cu. ft.). Divide 7695 by 24f to obtain the net solidity in 
perches (310jf ). Multiply the price per perch ($3.85) by the number of perches 
(3101?) to find the cost. 

KuLE. — Find the numher of cubic feet of masonry by 800, 
divide the result by ^yj^.75, and the quotient will denote perches, 

EXAMPLES FOR PRACTICE. 

1. What is the cost of the stone foundation of a house which is 
30 ft. long and 20 ft. wide, the foundation being 6 ft. high and 2 ft. 
thick, at $7.30 per perch ? 

2. I contracted with a mason to build the stone foundation of a 
house 36 ft. long by 30 ft. wide, at 13.25 per perch, and paid him 
$100.80 for the job. If the foundation was 2 ft. thick, what was its 
height ? 

3. At $5.75 per perch, what is the cost of erecting the stone walls 
of a house 36 ft. long by 24 ft. wide, the walls being 30 ft. high and 
2 ft. 6 in. thick, allowing for 8 windows, each 4 ft. wide and 6 ft. 
high, for 1 door 5 ft. wide and 8 ft. high, and 2 doors, each 4 ft. 
wide and 7 ft. high ? 

4. A sea-wall 396 ft. long and 3 ft. thick cost ft?'^^^, pt 15.25 per 
perch. What was the height of the wall ? 
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BRICK-^VORK. 

206. Brick-'work is usually estimated by the thousand bricks. 

Rem. 1. — In measuring brick-work, allowance should be made for doors, win- 
dows, or other openings ; and for corners, since, unlike stone-work, only the nei 
length of the walls is taken. 

Rem. 2. — The net kngth of the walls is obtained by deducting four times the 
thickness of the walls from the gross outside measurement. 

Rem. 3. — The dimensions of an ordinary brick are 8 in. x 4 in. x 2 in. ; of Balti- 
more and Philadelphia bricks, 8 J in. x 4J in. x 2f in. ; of Maine bricks, 7i in. x Sj 
in. X 2| in. ; of North River bricks, 8 in. x 3^ in. x 2J in.; and of Milwaukee bricks, 
^ij in. X 4J in. X 2f in. 

ILLUSTRATIVE EXAMPLE. 

How many ordinary bricks are required for the walls of a house 60 
ft. deep, 36 ft. high, and 24 ft. front, if 240 square feet of the sur- 
face of the walls are allowed for windows and doors and ^ of an inch 
for mortar, the walls being 3 bricks thick ? 

SOLUTION. 

8+1 = 8 J in,, length of brick and mortar. 

2+i- = 2^ in,, thickness of brick and mortar. 

S^x2^ = 18^^ sq. in., exposed surface per brick. 

144-5- IS^f^ = 7||, exposed bricks per sq. ft. of wall. 

7f 4 X 3 = 23-^, total number of bricks per sq. ft. of wall. 

(60 + 24) X 2 = 168 ft., outside girth of wall. 

(4x3)+i = 12 J in., thickness of walls, including 2 inner joints. 

12 J X 4 = 50 in., or 4J- ft., deduction for corners. 

168— 4| = 163| ft., net length of walls. 

(163|x36)— 240 = 5658 sq. ft., net surface of walls, 

5658 X 23^r = 131677^ bricks, the answer. 

EuLE. — I. Add } of an inch to the length and thickness of 
the trick, and, multiply the two results to find the exposed sur- 
face of 1 outside brick. 

II. Divide 1^4 ^U ^^^ exposed surface of 1 brick, to find the 
number of outside bricks per square foot of wall, 

III. The continued product of the number of outside bricks 
206 
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per square foot of wall x the nuniber of bricks in the thickness 
of the walls x the number of square feet in the surface of the 
walls, wUl give the total number of bricks. 

EXAMPLES FOR PRACTICE. 

1. The walls of a warehouse built of Baltimore bricks, are 3 bricks 
thick, 60 ft. high, 50 ft. front, and 200 ft. deep. How many bricks 
does the warehouse contain, if 675 square feet are allowed for doors 
and windows ? 

2. How many Milwaukee bricks are required for the walls of a 
building 40 ft. front, 75 ft. deep, 50 ft. high, and 3 bricks thick, 
allowing for 20 windows, each 6J ft. high and 4 ft. wide, and for 4 
doors, each 8 feet high and 3|- feet wide ? 

3. How many North River bricks are required to build a house 40 
ft. front, 75 ft. deep, 60 ft. high, 3 bricks thick, and with gable? 12 
ft. high at the front and rear, allowing 1250 sq. ft. for openings ? 

Rem. — The surface of a gable is found by multiplying the length of the wall 
upon which the gable is built by one-^a^ the height of the gable above the waJI. 

MEASUREMENT OF CAPACITIES. 

207. Measurement of Capacities, as here treated, will em- 
brace the measurement of granaries, bins, boxes, cisterns, tanks, etc. 

Rem. 1. — Stricken Measure means the measuring vessel even full, and stricken 
ofl by a rule or striker. Grains, seeds, -berries, etc., are sold by stricken measure. 
The standard bushel when stricken contains 2150.43 cubic inches. 

Rem. 2. — Heaped Measure means the contents of the measuring vessel heaped 
in the form of a cone. Corn in the ear, large fruits and vegetables, coal, lime, 
and other bulky articles are sold by heaped measure. The standard bushel when 
heaped contains 2747.71 + cubic inches. It is customary to allow 5 stricken bushels 
for 4 heaped ones. 

Rem. 3. — The gallon, dry measure (i pk.), contains 268.8 cu. in., and the gal' 
ion, liquid measure, 231 cu. in. 

ILLUSTRATIVE EXAMPLE. 

A rectangular bin is 8 ft. long, 6 ft. wide, and 4 ft. deep. How 
many bushels of rye will it hold ? 

Solution.— 8x6x4 = 192 cu. ft.; 1728x192 = 331776, the contents of the 
bin in cubic inches. 331776-^2150.42 = 154284+ stricken bushels. 
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Rule. — Divide the contents of the bin in cubic inches by 
2150,42 to find bushels ^richen measure ; or by 2747-71 to 
find bushels heaped meoAuro.^ 

Note. — A sufficiently close approximation for practical purposes may be ob- 
tained by multiplying the contents of the bin in cubic feet by .8 to find stricken 
bushels, or by .63 to find heaped fuifiKels. 

EXAMPLES FOR PRACTICE. 

1. How many bushels of wheat will exactly fill a rectangular bin 9 
ft. 6 in. long, 4 ft. 8 in. wide, and 3 ft. 9 in. high ? 

2. A rectangular bin is 10 ft. long, 5 ft. wide, and 3 ft. 6 in. deep. 
How many bushels of turnips will it hold ? 

3. How many bushels of apples can be stored in a rectangular box 
4 ft. long, 3 ft. wide, and 2 ft. 6 in. deep? 

4. A wagon-body is 10 ft. long, 4 ft. wide, and 18 in. deep. How 
many bushels of shelled corn will it hold ? 

5. How many gallons of water will fill a rectangular cistern 8 ft. 
6 in. long, 8 ft. 6 in. wide, and 7 ft. deep ? 

Capacity in cubic inches-*- 231 — 'capacity in liquid gallons. 

6. How many bushels of oats will fill a vessel which, is capable of 
holding exactly 325 gallons of water ? 

7. How many hogsheads of water will fill a rectangular tank 25 ft. 
long, 18 ft. wide, and 16 ft. 9 in. deep ? 

8. How many gallons of water can be put into a vessel which will 
hold exactly 18 bushels of wheat ? 

9. What must be the width of a wagon-body 9 ft. long and 20 in. 
deep, to contain 40 bushels of potatoes ? 

Solution.— 2747.71 x 40 = 109908.4 cu. in. ; 109908.4h-(108 x 20) = 50.88i} in- = 
4 ft. 2.88J} in., required width. 

10. What must be the depth of a rectangular cistern 8 ft. 6 in. 
long and 7 ft. 9 in. wide, to contain 1800 gallons of water ? 

11. What must be the length of a wagon-body 4 ft. wide and 18 
in. deep, to hold 50 bushels of shelled corn ? 

12. A grocer bought a barrel of molasses containing 36 gallons at 
45 cents per gallon, and retailed it at 50 cents per gallon, using by 
mistake a set of dry measures. What was his net loss (Rem. 3) ? 
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13. Allowing 80 lb. per bushel, what is the weight of coal which 
urill fill a rectangular bin 6 ft. long, 5 ft, wide, and 4 ft. deep ? 

14. Allowing 28 bu. to the ton of 2240 lb., how deep must be a 
rectangular bin 18 ft. long and 5 ft. wide, to hold 20160 lb. coal ? 

(In the following, apply Note, 207, for obtaining approximate results.) 

IB. A merchant has a rectangular bin 12 ft. long, 5 ft. wide, and 

4 ft. high, filled with shelled corn, which he retailed at 85 cents per 
bushel. How much did he receive for the corn ? 

16. A rectangular bin 12 ft. long and 10 ft. wide will hold exactly 
378 bushels of apples. What is the depth of the bin ? 

When the crib or bin is flared at the sides, the average width is found by taking 
one-hcUf the sum of the top and bottom widths (203). 

Thus, the contents of a flaring crib 16 ft. long, 10 ft. high, 9 ft. wide at the 
bottom, and 13 ft. wide at the top, are 10 x 10 x J of 9 4- 13, or 1760 cu. ft. 

17. A bin is 8 ft. long, 5 ft. deep, 3 ft. wide at the bottom, and 

5 ft. wide at the top. How many bushels of rye will it hold ? 

208, A cylindrical vessel is one whose sides are uniformly round 
and whose ends are equal and parallel circles. 

Rem. — It can be proved by geometry that the contents of a 
cylindrical vessel are .7854 of the contents of a rectangular ves- 
sel which has two of its dimensions equal to the diameter of the 
cylindrical vessel. 

18. A cylindrical vessel is 9 ft. deep and 3 ft. in di- 
cyiindricaiveseei. ameter. IIow many gallons of water can it hold? 

Solution. — 3x3x9 = 81 eu. ft., contents of a rectangular cistern with two 
dimensions equal to the given diameter. 81 x .7854 = 63.6174 cu. ft., contents of 
cylindrical vessel. (63.6174 x 1728)-f-231 = 475.8913 gallons. 

19. How many gallons of water are in a well 5 ft. in diameter if 
the water is 7 ft. deep ? 

20. A cylindrical cistern is 8 ft. deep and 5 ft. in diameter. How 
many gallons of water will it hold when full ? 

21. A circular reservoir is 90 ft. in diameter and 15 ft. deep. How 
many gallons of water will it hold when full ? 

22. A cylindrical vessel 8 ft. high and 5 ft. in diameter is filled 
with potatoes. What is the value of the potatoes at 75^ per bushel ? 
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PERCENTAGE. 

209. Percentage, as a general term, means any computation 
by hundredths. 

The phrase |>er cent.j or its symbol (^), signifies hy the humlred. Thus, 8jt 
of $900 means $8 of every $100 in $900. 

310. The Base is the quantity of which one or more hundredths 
are required to be taken. 

211. The Rate per cent, denotes how many hundredths of the 
base are to be taken. 

When the phrase per cent is not annexed, Bate means any part of the base 
Thus, }, .035, and .05 are all rates ; the first being a common fractional rate in 
fourths, the second a decimal rate in thouscmdths, but only the last a decimal rate 
in hundredths, or a rate per cent. 

313. The Percentage is the result obtained by taking one or 
more hundredths of the base. 

Rem. — In popular language, the Base is the whole quantity under considera- 
tion ; the Percentage is any part of the whole quantity, and the Raie denotes whcd 
part the percentage is of the base. 

Thus, in the expression 5% of $800 = $40, $800 is the whole quantity here 
considered, or the base; $40 is a part of the whole quantity, or the percentage; 
and 5^ denotes what part (.05) the percentage ($40) is of the base ($800). 

313. Problems in percentage differ in no respect from those in 
common or decimal fractions. It is tru^y new names of terms are in- 
troduced in percentage, but by no means any new terms. The defini- 
tions and General Formula, 114, are therefore equally applicable to 
percentage by a simple change of names ; the concrete factor being 
now called the base ; the abstract factor, the rate ; and the product, 
the percentage. 

Rem. 1. — In "simple percentage." any quantity can be taken as the base. 
That is, if it is required to compare $50 and $100, $50 may l)e compared with $100 
taken as the basis of comparison, in which case \ or 50% will- be the rate ; or $100 
may be compared with $50 taken f^ the basis, when 2 times or W0% will be the 
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rate. Hence, in simple percentage, where bases are not usually self-evident, some 
form of language must necessarily be employed to indicate which of two or more 
quantities is to be regarded as the base. The word of, or the phrases more than or 
less tJicm are used for this purpose ; one of these forms of expression immediately 
following the rate, and immediately preceding the base, to indicate these two fac- 
tors of a given or required percentage. Thus, in the expressions, ** $50 is what 
per cent o/$100," or " $50 is what joer cent leaa than $100," the indicated base is 
$100 ; but in the expressions, ** $-100 is what per cent, of $50/' or •* $100 is what 
per cent, more than $50," the indicated base is $50. 

Rem. 2. — After the base has been identified by the preceding Remark, any con- 
crete quantity which is more or less than the base may be regarded as a percentage. 

214. The base, rate, and percenfage are called the terms of per- 
centage. A problem in percentage may require any one of tbc^se three 
terms to be found, if the remaining two terms are given. Any re- 
quired term can be found by means of the following 



General Formula. 



Base\^ 
I .|. Rate % 



Direction. — If any two of the three ^^rras of 
this formula are given, perform the operation in- 
dicated by the sign between them, and tb<^ result 
will be the third term. 



Percentage 



315, Eates per cent, are often less convenient to use than their 
equivalent common fractional rates. The following Table include? 
the principal fractional rates in common use : 





Table. 




efo, Com.Frac, 


Ratefo, Com.Frac. 


Bate%. Cma.Frae. 


Iiate%, ComFrae. 


2i^=iV- 


Wo =tV- 


mfo = h 


GH% = I 


5% =isV- 


m% = h ' 


sm = |. 


en% = |. 


H% = tV- 


m%= h 


40^ =|. 


^5% =1 


^% = -h- 


Wo = h 


50^ =i. 


8(1% =f 


H% = ^- 


%hfo = \. ■ 


eo% =1 


8n% = i. 



216. The base and rate being given, to find the per- 
centage. 

ILLUSTRATIVE EXAMPLES. 



1. W'.ntiaS%ot $28,65? 
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SOLUTION. Explanation.— 8% or .08 is the rate, and $28.65 the indi- 

$28. 65 cated base. Hence, multiply these two factors, obtaining .08 

.08 times $28.65, or $2.29 + , as the required product, or percent- 

$2^2920 . ^^ 

^ ' Rem.— 8% of $28.65 means .08 times $28.65. 

Ans,, $2.29 + . 

2. A drover, bought 375 head of cattle and afterwards sold 60^ of 
ais purchase. How many cattle had he remaining ? 

SOLUTION. Explanation. — His purchase (that 

100^^, rate of purchase. is, 375 cattle) is the indicated base. 

gQ^ ii tc sale. Since 100% of the base = the base, if 
—■ . . 60% of the base is sold, there must be 

40^, " " remamang cattle. iqO - 60, or 40% of the base remaining. 

375 cattle x .40 = 150 cattle. H^^^®' -^^ *^°^^ ^^^ ^*<^le = ^^ ^*^ 

tie, the percentage remaining. 

3. What is 25^ more than $800 ? 

solution. Explanation.— The indicated base is $800. 25% or J 

\ of $800 = $800 more than $800 means \ of $800 more than $800. Hence, 
\ of $800 = 200 i of $800, or $200, added to $800 = $1000, the required 

i of $800 = $1000 P^'^^^^^g^- 

Rule. — Multiply the hase by the rate % of any required per- 
centage, and the product vjUI be that percentage. 

Note 1. — All rates % denote hundredths of some quantity taken as the base, 
said base being indicated by Rem. 1, 2 13. Hence, as |^ of any base = the whole 
of that base, the rate % of all bases must be 100% ; and the rate % of any required 
percentage must be so much of this 100% (that is, such a % of the base) as equals 
that percentage. 

Note 2. — ^A certain % more or less than the base means that % of the Iom 
more or less than the base, **% of," wherever used, invariably meaning ^tm- 
dredtha times the indicated base. 

EXAMPLES FOR PRACTICE. 

1. 8 times $7 = what sum ? 2. .03 times $500 = what sum ? 3. 
6% of 800 lb. (that is, .06 times 800 lb.) = what weight? 4. 45% of 
786 gallons = how much ? 5. 75^ of 3184 ft. = how much ? 6. 
72^ of $839.75 = what percentage ? 7. 34^ of $3127.85 = what per- 
centage? 8. h% of $3.75 = how much ? 9. 33-^% of 948 men = 
what percentage? lO. 125% of $7134.56 = how much? ii. i% of 
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364 miles = what distance ? 12. 4tO% of £325 17s. 6(1. = what per- 
centage ? 

13. What is 12 J^ more than 3488 ft.? 14. Find 16f^ more than 
4584 bu. IB. Find 20^ more than |;575. 16. Find 1Q% less than 
$5975. 17. Whati8 37i^ less than 856 francs? 18. Find 80^ less 
than 3895 tons. 

19. A gentleman \9 worth $75000, and had 35^ of his wealth in- 
vested in real estate. What was the value cf his real estate ? 

20. A speculator invested $35400 in stocks and lost 16|^ of his in- 
vestment. How much of his investment had he remaining ? 

21. A grazier owned 580 sheep, but lost 15^ of his flock in a snow- 
storm. How many sheep had he remaining ? 

22. In a certain school 420 pupils are enrolled, 45^ of the enroll- 
ment being boys. How many girls are enrolled ? 

23. A merchant has $18750 on deposit, 25jg of which is in coin, 
and the remainder in bank notes. How much in notes has he on 
deposit? 

24. A merchant bought goods for $587.35, and sold them for 40^ 
more than he paid for them. What did he receive for the goods ? 

25. A merchant retired from business with a fortune of $82400, 
invested 37J^ of it in government bonds, 20^ of it in manufacturing 
stock, 15^ of it in a farm, and deposited the remainder in bank. 
What was the sum deposited ? 

26. A farmer sold 530 bushels of wheat at $1.18 per bushel, and 
20^ more oats than wheat at 70^ per bushel. What did he receive 
for both ? 

217. The base and percentage being given, to find the 
rate. 

ILLUSTRATIVE EXAMPLES. 

1. What per cent, of $84 are $12,60 ? 

SOLUTION. Explanation. — $84 is the indicated base and 

$12.60-5- $84 = .15 = lb% $12.60 the percentage. Since the percentage is 

the product of the batie and rate (Rule, 2 IB), 
divide the given percentage or product ($12.60) by its given factor (the base, $84) 
and the quotient, carried to hundredths, will be its remaining factor (the rate, 15% ). 

2. A man^s income is $875 per annum and his expenses $1050. 
What per cent, more than his income does he spend ? 
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BOLunoH Explanation. — His income, $875, is the 

$1050 -— 1875 = $175 indicated base. Subtract his income ($875) 

$175. 00-7- $875 = .20 = 20^ ^^™ ^^ expenses ($1050) to find how much 

more than his income are his expenses, ob- 
taining $175 as the perceRtage of which it is required to find the rate per cent. 

Divide the percentage or product ($175) by one of its factors (the base, $875), 
obtaining 20% as the remaining factor, or the required rate %. 

Rule. — Divide any percentage by its base, and the quotient 
carried to hundredths udll he the rate %'ofthat percentage. 

Note 1. — To obtain a quotient in hundredths, the dividend must contain exactly 
two decimal places more than the divisor. 

NoTB 2. — To compute the % of a given percentage is simply to find haw 
many hundredths times a given base will produce that percentage. 

EXAMPLES FOR PRACTICE. 

1. How many times $8 are $72 ? 2. $200 are how many times 
$50 ? 3. How many himdi-edtlis times $500 are $50? 4. What % of 
$80 (that is, how many hundredths times $80) are $20 ? 5. What % 
of $75 are $25.25 ? 6. What % of $875 are $455 ? 7. 58 lb. are what 
% of 725 lb. ? 8. $800 are what % of $500 ? 9. What per cent, of 2 
years are 146 days ? 

10. What % more than $750 are $800 ? 11. What % more than 
528 gal. are 660 gal. ? 12. What % more than $18. 60 are $19.53 ? 13. 
Whkt % less than 750 bu. are 615 bu.? 14. What % less than $345 
are $227.70 ? 15. What % less than $1.50 are 60?J ? 

16. A collector charged $25.92 for collecting a bill of -$324. What 
per cent, of the sum collected did he charge for his services ? 

17. A man^s income is $840 per annum, and his expenses $560. 
What per cent, of his income does he save ? 

18. The bread made from 720 pounds of flour weighs 972 pounds. 
What per cent, more than the flour does the bread weigh ? 

19. A grocer sold 175 pounds of coffee and had 1075 pounds re- 
maining. What % of his original stock of coffee did he sell ? 

20. A farm contained 42 acres in wheat, 75 acres in corn, 58 acres 
in oats, 65 acres in grass, 124 acres in woodland, and the remaining 
11 acres in orchard. What % of the farm was in corn ? 

21. If 7 gallons of water are added to 168 gallons of alcohol, 
what per cent, of the mixture is alcohol ? 

22. A merchant retired from business with a capital of $35825, 
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invested $12180,50 of it in real estate and the remainder in U. S. 
bonds. What per cent, of his capital was invested in bonds ? 

23. A tank contains 175 gallons of water, 50 gallons having pre- 
viously leaked out. What per cent, of what the tank originally held 
was lost by leakage? 

218. The percentage and rate being g^iven, to find the 
base. 

ILLUSTRATIVE EXAMPLES. 

1. An inventor sold 35^ of his patent-right for 13065. 30. At that 
rate, what was the estimated value of his whole patent-right ? 

soLnnoN. Explanation. — His whole patent-right (required) 

I3065.30h-.35 = 18758 is the indicated base; and $3065.30, the value of 

.85 of the patent-right, the percentage. Since the 
percentage is the product of .35 times the required patent-right, divide this product 
($3065.30) by its given factor (the rate, .35) to find its required factor (the patent- 
right or base, $8758). 

2. A is worth 113021, or 4tb% more than B. How much is B 
worth? 

SOLUTION. Explanation. — B's worth (required) is 

100% + 4th% = 146^ = 1.45. the indicated base ; and $13021, the value 
$13021.00 -T- 1.45 = $8980. of 45% more than B's worth, the percent- 
age. If $13021 is 45^ more than the base 
(B*s worth), the rate of $13021 must be 45% more than the rate of the base, or 
145%. Since the percentage is the product of 1.45 times the required worth of B, 
divide this product ($13021) by its given factor (1.45) to find its required factor 
(B's worth, $89^0). 

'RuL^,— Divide any percentage hy its rate, and the quotient 
ivill be its base. 

Note 1. — The rate % of any percentage is as much greater or less than the rate 
of the base (100%), as such percentage is greater or less than the base. 

Note 2. — To find the base is simply to ascertain a given number of hundredths 
of what number will equal a given percentage. 

EXAMPLES FOR PRACTICE. 

1. 54 bushels = 9 times what quantity? 2. 42 yards = .07 times 
what quantity? 3. $68 = 8^ of (that is, .08 times) what base? 
4. 360 lb. = 45^ of what quantity? 5. 33^% of what quantity are 
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210 gallons? 6. 20^ of what distance = 250 miles? 7. 365 tons are 
73^ of how much hay ? , ^ 

8. 18915 = 25^ more than what sum? 9. What sum increased 
by 31^ of itself ==19.65 francs? id. $1333.26 are 62^ more than 
what sum? 11. 225 tons are 25^ less than what weight of guano? 
12. What sum diminished by 40^ of itself = $4800? 13. 28^? less 
than how many bushels = 2466 bu. ? 

14. A merchant sold 14^ of his stock of prints. How many yards 
of prints had he in stock if the quantity sold was 1260 yards? 

15. A farmer lost 25^ of his flock of sheep and had 240 remaining. 
How many sheep did he lose ? 

16. A's orchard contains 910 fruit trees, which is 4^ more than 
the number in B^s orchard. How many fruit trees in B's orchard? 

17. A merchant withdrew $2058 from bank, which was 28^ of his 
deposit. How much had he remaining in bank? 

18. A dealer sold 35^ of his stock and had $8027.50 worth of goods 
remaining. What was the value of the goods sold? 

19. A debtor paid 24^ of a creditor's claim and still owed him 
$5194.60. What was the sum paid ? 

20. A owns 15^ of a ship ; B, 25jg ; C, 28jg ; and D, the remainder. 
What is the value of A*s share of the ship, if D's is worth $17232 ? 

21. A man paid $25 for a suit of clothes, $22 for an overcoat, $7.66 
for books, $120 for a watch, and had 18^ of his money remaining. 
How much money had he at first ? 



REVIEW OF PERCENTAGE. 

219. — 1. A merchant lost $5000 of his capital and had $25000 re- 
maining. What per cent, of his capital did he lose? 

2. I sold a bill of merchandise, received $805 cash, and took the 
buyer's note for the remainder which was V^\% of the bill. What was 
the face of the note ? 

3. A, B, and C are partners, A investing $5200, B 25^ more than 
A, and C 15^ less than B. What is the capital of the firm ? 

4. A farmer bought 50 acres of land, which was 20^ of what he 
previously owned. How many acres does he now own? 

6. A and B unite in buying a house, A investing $2964, or 38^ of 
the purchase money. How much did B invest ? 
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5. A grocer sells %%% more granulated sugar than loaf-sugar. If 
his yearly sales ot loaf-sugar amount to 38275 pounds, what are his 
monthly sales of granulated sugar? 

7. The assets of a bank are $292312.50 and its liabilities 1389750. 
What per cent, of its indebtedness can it pay? 

8. A merchant bought 780 yards of goods, sold 25^ of the pur- 
chase at one sale, and 20^ of the remainder at a second sale. How 
many yards remained unsold? 

9. In a city of 52340 inhabitants, 25% were Germans, 30% Irish, 
and h% French. What number of each did the city contain? 

Some bases are understood; that is, they are not indicated by Rem. 1, 213. 
A base understood will become apparent to the learner by placing of wTicU directly 
after the rate %. Thus, in the above example, 25^ of whcU were Germans? 
Ana. Of the population. Therefore 52840 inhabitants is the base understood. 

10. A bankrupt owed $12840 and agreed to liquidate the debt in 
equal annual installments of 1Q\%. How much did he owe after pay* 
ing the fourth installment ? 

11. If coffee loses S% in roasting, how much green coffee will be 
required to produce 828 pounds when roasted ? 

12. On July 18, 1889, a merchant bought a bill of goods amount- 
ing to, $736. 80 on 4 months* credit, or b% off if paid within 30 days of 
date of sale. What sum will pay the bill on Aug. 12, 1889? 

13. A grocer sold 20 J^ of an invoice of sugar at one sale, 25^ of 
the invoice at a second sale, 60^ of what was left of the invoice at a 
third sale, and finally had 473 pounds remaining. How many pounds* 
did the invoice contain ? 

14. A farm contains 350 acres of land, 15^ of it having been 
bought at $28 per acre, 25jg at $35 per acre, 18^ at $37 per acre, and 
the remainder at $40 per acre. What was the cost of the farm ? 

16. A and B engage in partnership, A investing $5976 and B 
$6474. What % of the capital of the firm did each invest ? 

16. A owned 40^ of a mill and sold 25^ of his share for $3575.25. 
At that rate, what was the value of B's share, who owned ^b% of the 
mill? 

17. Immediately before a battle, the garrison of a fort numbered 
775 men, and after the battle 713 men. What per cent, was lost ? 

In problems involving increase or decrease, the quantity increased or di~ 
xninished, that is, the (juantity before the increase or decrease, is the base under- 
stood. 
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18. A merchant commenced business with a capital of $8375, and 
At the expiration of the first year found that his capital was $11725, 
What was his per cent, of increase ? 

19. Since 1880, a town has increased 5850 in population and 
now contains 38350 inhabitants. What is the % of increase since 
1880? 

20. A man^s real estate is worth $7500 and his personal property 
$8200. If the former increase in value 18^ and the latter 5^, what 
will be the per cent, of increase in the value of both ? 

21. A invested $32500 in business, and at the end of the first year 
found that he had gained $5200, which he withdrew, and at the end 
of the second year that he had lost $2925 during that year. What 
was his per cent, of net gain for the two years ? 

22. By purchasing improved machinery, a miller increased the 
capacity of his mill 25^, or 340 barrels of flour per month. What is 
the present capacity of the mill ? 

23. A farmer gathered 15 bushels of potatoes from a planting of 1 
bu. 3 pk. What was the per cent, of increase ? 

24. By an unfortunate speculation, a man had his annual income 
decreased 10^. If his present income is $2115, what was it before 
the speculation ? 

25. A speculator by judicious investments increased his income 
24^. If his former income was $1800 per annum, what is it now ? 

26. Last year a grocer sold 42580 pounds of sugar, and this year 
68128 pounds. What % more did he sell this year than last year? 
What % less did he sell last year than this year ? 

27. 18^ of a man's wealth is in real estate, 24^ in bank stock, 
26^ in railroad bonds, and the remainder in money. What is the 
value of his bank stock, if his money amounts to $10288 ? 

28. A quantity of gunpowder is compounded of 6255 pounds salt- 
petre, 834 pounds sulphur, and 1251 pounds charcoal. What % of the 
gunpowder is each ingredient ? 

29,. A gentleman paid $1701 in settlement of an account, and 
afterwards discovered that he had paid 26^ more than the correct 
sum. What was the amount of overcharge ? 

30. A's taxeo for 1888 amounted to $386, subject to a discount of 
b% if paid before Nov. 1st of that year ; to a discount of 3^ if paid 
between Nov. 1st aiid Dec. 1st ; and to an additional charge of b% if 
paid on or after Jan. lst» 1889. What was the net amount of his 
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taxes if paid Oct. 30th, 1888 ? If paid Nov. 18tli, 1888 ? If paid 
Dec. 24th, 1888 ? If paid Jan. 15th, 1889.^ 

31. A man paid $375 for a pair of horses, and 18^ more than that 
sum for a carriage. What was the total cost? 

32. The salary of a clerk is $560 per annum, of which he pays $192 
per annum for board, $85 for clothes, $59 for incidentals, and the 
remainder he deposits in bank. What per cent, of his salary does he 
deposit in bank ? 

33. A man withdrew 30% of his l)auk deposit, and invested 12jt of 
.what he withdrew in purchasing an organ lor $180. How much had 
he remaining in bank? 

34. Two R, R. com{)anies transiwrted 5318 lb. freight at the 
through rate of 35 jJ per cwt. If one company received 45% of the 
through rate, how much should the other receive? 

36. Two railroads, whose lengths were respectively 175 and 125 
miles, transported 7500 pounds of merchandise at the through rate of 
45 cents per 100 pounds. What sum did each company receive ? 

36. The charge for a certain class of '' through freight^' between 
two cities, 400 miles distant from each other, was 95 cents per 100 
pounds, and the quantity transported 8G00 pounds. The freight was 
divided pro rata between three railroad companies whose mileages 
were respectively 120, 180, and 100 miles. What per cent, of the 
total freight should each company have received ? What sum ? 

37. A bought a horse and buggy for $570, paying 28^ more for 
the horse than for the buggy. What did he pay for each ? 

The required cost of the buggy is the indicated base, and $570 the percentage. 
As the given percentage ($570) is the cost of the buggy plus the cost of the horse, 
its rate must be the rate of the cost of the buggy (100%) plus the rate of the cost 
of the horse (128%), or 228%. 

38. A lady spent $64.50 for jewelry and dress goods, papng 15^ 
more for jewelry than for dress goods. How much did she pay for 
each ? 

39. In the manufacture of a certain quality of cloth, 1122 pounds 
of cotton and wool were mixed, the weight of the cotton being 30jg of 
the weight of the wool. How many pounds of each were used ? 

40. A and B together have $1680, and A has 25^ less money than 
B. How much money has A ? 

41. A firm exported 8494 barrels of flour in three shipments. 
Their second shipment was 25^ greater than their first, and their 
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third 32^ less than their second. How many barrels were exported in 
each shipment ? 

42. A dealer purchased a quantity of oysters, fish, and clams, pay- 
ing $166.75 for the entire quantity. The cost of the fish was 45^ of 
that of the oysters, and the cost of the clams 25% of that of the oys- 
ters and fish together. What did he pay for each ? 

43. The sales of a firm were increased 25^ during the second 
year, 20^ the third year, and 16f ^ the fourth year. What was the 
amount of sales during the first year, if the fourth yearns sales were 
$60248 ? . 

44. The property of a testator was divided among his Wife, son, 
and daughter. His wife received '65% of the property, and the re- 
mainder, $16250, was divided between the son and daughter, the 
daughter receiving 33^^ less than the son. How much did each 
receive ? 

45. The population of a certain city decreased 10^ in 1887, and 
8% in 1888. If the population on Jan. 1, 1889, was 26910, what was 
the population on Jan. 1, 1887 ? 

46. An importer paid £243 15s. for an invoice of goods, and £73 
2s. 6d. for freight, custom-house charges, etc. What per cent, of the 
invoice price were the charges ? 

PROFIT AND LOSS. 

230* Profit and Loss are commercial terms which denote the 
gain or loss in business transactions. 

^lEM. 1. — The gross cost of merchandise is its prime cost plus all expenses inci* 
dentei to the purchase, such as freight, commission, transit insurance, drayage, 
etc. ; and its net selling price is the gross selling price minus any trade discount 
allowed, or any expense incidental to the sale, such as free delivery charges, com- 
mission on sales, etc. 

Rem. 3. — In estimating the profit or loss on merchandise, its gross cost is taken 
as the base or standard of comparison. If its net selling price is greater than its 
gross cost, there is a profit ; if less, a loss ; and the amount of profit or loss will 
depend upon the difference between its gross cost and net selling price. 

221. Computations in Profit and Loss are made in accordance 
with the principles of percentage, the cost being regarded as the base; 
and the profit, loss, and selling price as percentages. Hence, General 
Formula, 214, may be adapted to Profit and Loss as follows: 
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136 percentage. 

General Formula. 

Cost = Base^ The direction for the use of 

iwV this formula is the same as th^t 
.|. Rate% ofGenLForm., 214. 
'/ 4 Rem. 1.— Since the selling 

S'rujic, In. ^ price equals the cost plus the 

Lo88y or > =:^ Percentage w «* • *^u i *k * 

o iM p • i ^ profit or mums the loss, the rate 

^ ' . of selling price must equal the 

rate of cost (100%) plus the rate % of profit or minus the rate % of loss. 

Rem. 2. — All rates % , whether of profit, loss, or selling price, are understood 
<o be expressed on the cost; thus, 5% profit means a profit of .05 times the cost. 

EXAMPLES FOR PRACTICE. 

1. What is the gain on goods which cost $5876.40 and are sold at 
15^ (^4.^ of ^) profit? 2. Which cost $375.75 and are sold at %% 
profit? 3. Which cost $735 and are sold at 26% (25^ + 1%) profit? 
di. Which cost $17.25 and are sold at 40% profit? 

Cost X rate of profit = profit. 

6. What is the loss on goods which cost $150 and are sold at 25% 
loss? 6. Which cost $5896.26 and are sold at 33^% loss? 7. Which 
cost $175 and are sold at 20% loss. 8. Which cost $715.32 and are 
sold at \%\% loss. 

Cost X rate of loss = loss. 

9. At what price must goods be sold to gain 20%, if they cost 
$67.15? 10. To gain 10%, if they cost $6.50? 11. To gain 25%, if 
they cost $3.24? 12. To gain 16|%, if they cost 90^? 13. To gain 
12J%, if they cost $4.64? 14. To gain 33^%, if they cost $4.35. 
16. To gain 37J% (i+i of i), if they cost $5.20? 16. To gain 15% 
{-^•\-\ Qi^)y if they cost $41.60? 17. To gain 6^^%, if they cost 
$113.92? 18. To gain 18|% (J-f ^ of \), if they cost $27.35? 19. To 
gain 30%, if they cost $17.50. 20. To gain 40%, if they cost $18.76? 
21. To gain 35% (i + iV). if they cost $73.40? 

Cost + (cost X rate of gain) = selling price. 

Cost X (100% +rate % of gain) = selling price. 

22. At what price must goods be sold to lose 12%, if they cost 
$43.50 ? 23. To lose 20%, if they cost $315? 24. To lose 6J%, if 
they cost $1204.80 ? 

Cost— (cost X rate of loss) = selling price. 

Cost X (100% —rate % of loss) = selling price. 
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25. What is the % of gain on goods which cost $3745 and are sold 
at a profit of $749 ? 26. Which cost $5136 and are sold at a profit of 
$1712 ? 27. Which cost $8934 and are sold at a profit of $2233.50 ? 

Gain -f- cost = rate of gain. 

28. What is the % of loss on goods which cost $7134 and are sold 
at a loss of $1189 ? 29. Which cost $5824 and are sold at a loss of 
$1.82 ? 30. Which cost $7832 and are sold at a loss of $48.95 ? 

Loss -s- cost = rate of loss. 

31. What is the % of gain or loss on goods which cost $5172 and 
are sold for $5301.30 ? 32. Which cost $3072 and are sold for $2560 ? 
33. Which cost $850 and are sold for $765 ? 34. Which cost $8292 
and are sold for $11056 ? 35. Which cost $24 and are sold for $23.97 ? 

(Selling price— cost) -5- cost = rate of gain. 
(Cost— selling price)-5-cost = rate of loss. 

36. What is the cost of goods which are sold at $1346.40 profit, if 
the rate of gain is 15^ ? 37. Which are sold at $75 profit, if the rate 
of gain is 20% ? 38. Which are sold at $33 profit, if the rate of gain 
is 4^? 

Gain -s- rate of gain = cost. 

39. What is the cost of goods which are sold at a loss of $129, if 
the rate of loss is 33^^ ? 40. Which are sold at a loss of $51.75, if 
the rate of loss is i% ? 41. Which ure sold at a loss of $885, if the 
rate of loss is 15%? 

Loss-s-rate of loss = cost. 

42. What is the cost, if goods are sold for $406.25, or at again 
of 25%? 43. If sold for $73.85, or at a gain of 16^% ? 44, If sold 
for $81.42, or at a loss of 40% ? 46. If sold for $7583.40, or at a gain 
of 10% ? 46. If sold for $38.24, or at a loss of 20% ? 

Selling price-5-100^ + rate of gain = cost. 

Selling price-^100% -rate of loss = cost. 

47. A farmer bought 35 acres of land for $1750 and sold it at 
20% profit. What was his gain per acre ? 

48. I bought a house for $5600, paid $400 additional for repairs, 
and then sold it at 12% profit. What was my gain ? 

49. What is the per cent, c^ ^^ profit on a piano which cost $350 and 
is sold for $420 ? 
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60. A bill of goods was sold for tl3 less than cost, by which a loss 
of b% was sustained. What was the cost of the goods ? 

51. What is the loss on 153 tons of iron bought at $45 per ton and 
sold at 20% below cost ? 

52. What is the rate per cent, of profit on merchandise which cost 
$573 and is sold for $647.49 ? 

63. A dealer sold a quantity of lumber for $3172.50 and lost 37^^. 
What did he pay for the lumber ? 

64. A merchant bought 80 bushels of oats at 56 cents per bushel, 
paid $1.40 for sundry expenses, and sold out at 15^ profit. How 
much did he receive for the oats ? 

65. A stationer bought 9 reams of paper at $2.40 per ream, and 
retailed it at 1 cent per sheet. What was his per cent, of gain ? 

56. A quantity of wheat which cost $1.14 per bushel was sold at a 
loss of. 20^. How many bushels were sold if the total loss was $30.78 ? 

67. A set of jewelry was sold for $126.30. What was the cost if 
the seller gained 25^ ? 

58. A speculator bought three houses at $1800 each, and sold them 
at a profit respectively of 8^, 12^, and 15^. What did he receive for 
the three houses ? 

59. A grain dealer bought 735 bushels of wheat at $1.14 per 
bushel, and sold the entire quantity for $977.55. What was his per 
cent, of gain ? 

60. A grocer bought 174 gallons of molasses at 55 cents per gallon, 
paid 87 cents drayage to get it to his store, and retailed it at a profit 
of 33 J^^. What was his selling price per gallon ? 

61. A drover bought 15 horses at $125 per head, sold two of them 
at $127.75 per head, 8 at $140 per head, and the remainder at $150 
per head. If his expenses in taking them to market amounted to $5 
per head, what was his per cent, of gain ? 

62. A man sold a house for $9775 and gained $1275. What was 
his rate per cent, of profit ? 

63. A merchant lost $9.96 by selling an article for $73. 04. What 
was his rate per cent, of loss ? 

64. A music dealer sold a piano for $413 and gained 18^. What 
was his profit ? 

65. A grocer bought 536 gallons of vinegar for $150.08, sold 175 
gallons at 30 cents per gallon, 124 gallons at 35 cents per gallon, and 
the remainder for $91.70. What was his rate per cent, of gain ? 
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66. Oats purchased at 45f cents per bushel were sold for 54J cents 
per bushel. What was the rate per cent, of gain ? 

67. A grocer sold a quantity of sugar for $330, and thereby lost 
12^. How much did he lose i 

68. A gentleman gained 24 J^ by selling land for $195.60 more than 
he paid for it. What did he obtain for the land ? 

69. A jeweler purchased a pound of gold at $16.58^ per ounce, 
added 2 ounces, Troy, of alloy at 50 cents per ounce, and converted 
the whole into rings which he sold at $1 per pennyweight. What was 
his per cent, of gain ? 

70. What did I receive for 3872 pounds of sugar bought at 5f cents 
per pound, and sold at 16f ^ profit ? 

71. A merchant sold a quantity of rye at 15^ profit and gained 
$26.70. Wliat did he receive for the rye ? 

72. A farmer bought two horses at $175 each, sold one at a profit 
of 20^, and the other at a loss of b%. What was his net gain ? 

73. ^ man sold two lots for $1800 each, gaining 25^ on one lot and 
losing 25^ on the other. Did he gain or lose, and how much ? 

74. A merchant sold a bill of goods for $89.30, and thereby lost 
Q%. How much did he lose ? 

76. A house was sold for $5616 at a gain of %%- What was the gain ? 

76. If a house increase in value 20^ per annum for three successive 
years and is then worth $6912, what was its value at the beginning of 
the first year ? 

77. A dealer sells goods, wholesale, at 10^ profit; and, retail, at 
20^ advance on wholesale rates. How much greater is his profit on 
goods sold at $1.98 retail than if sold at wholesale rates? 

78. A grocer sold 50^ of an invoice of coffee at 40^ gain, and 
the remainder at 20^ gain. What was his per cent, of gain on the 
whole ? 

79. A merchant sold 40^ of a barrel of molasses at 10^ gain, and 
the remainder at cost. What was his gain per cent, on the whole ? 

80. A merchant sold 30^ of an invoice of grain at 20^ profit, and 
the remainder at 10^ loss. If his net loss was $3. 1 5, what was the 
total amount of sales ? 

81. A bill of goods cost $520, and freight b% addHional. If 15f^. 
of the goods were sold at 20^ profit, 60^ of the remai'^der at 33J^% 
profit, and what was left of the two preceding sales at 25^ profit, whafe 
was the total gain ? 
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82. A dealer sold 20% of an invoice of tea at a loss of 25^, and the 
remainder at a gain of 12J^. What was the cost of the tea if the 
total sales amounted to $840 ? 

83. A fruit dealer bought 530 crates of peaches at 95 cents per 
crate, sold 150 crates at a gain of 20^, 75 crates at a gain of 12^, 50 
crates at cost, 200 crates at a loss of 5^, 25 crates at a loss of 50^, and 
threw away the remainder as worthless. What was his net gain or loss ? 

84. I bought a quantity of cloth at $2 per yard. Allowing b% for 
bad debts, what must I ask per yard to net a profit of 20^? 

85. A cabinet-maker sold a set of furniture for $18.75 more than 
cost, and gained 30^. What would have been his rate per cent, of 
gain or loss if he had sold the furniture for $87.50 ? 

86. A clothier bought 50 yards of broadcloth at $3.60 per yard and 
76 yards of cassimere at $2.50 per yard. He sold the cassimere at a 
loss of 1 0%, What should he ask per yard for the broadcloth to net a 
profit of 20^ on the cost of both ? 

87. The profits of a wholesale house in 1880 were 20^ of its capital ; 
in 1881, 25^ ; in 1882, 16|^, and in 1883 it suffered a loss of 4^. At 
the close of each year the firm reinvested the entire capital and gain 
in the business, and on Jan. 1, 1884, the capital of the firm was $75264. 
What was the capital of the firm on Jan. 1, 1881 ? 

88. A grocer purchased a quantity of vinegar of which 20^ was 
lost by leakage. Expecting to obtain cost for the entire quantity, he 
sold the remainder at 20^ advance on its cost. What was his per 
cent, of gain or loss, if any ? 

89. A merchant bought a lot of notions, 25^ of the cost of which 
he paid in cash, and on the balance due, amounting to $741, he was 
allowed a credit of 60 days. If he sold the notions at a uniform profit 
of 12J^, what did he receive for them ? 

90. A man bought a house for $5600, paid $900 for improvements, 
and then sold it at a profit of 12^, receiving 30^ of the selling price in 
cash, and accepting a note secured by mortgage for the balance. What 
was the face of the note ? 

91. How much should be asked for coffee which costs 18 cents 
per pound that a gain of h% may be realized, allowing for a loss of 
10^ in roasting ? 

92. A man sold a house at 20^ profit, and with the proceeds pur- - 
chased another which he sold at 30^ profit, realizing a total gain of 
$3136 on both. What did he pay for each ? 
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TRADE DISCOUNTS. 

232. Trade Discounts are allowances or abatements made by 
manufacturers and dealers upon their catalogue or list prices. 

Rem. 1. — It is customary in some branches of business for manufacturers or 
dealers to list or catalogue their goods or wares at a fixed price for each article, 
and allow an abatement or discount on all orders of a certain amount, a second 
discount on larger orders, a third discount on still larger orders, etc. In some 
cases, trade discounts are designed as the fee or compensation to agents or other 
middlemen for handling a line of goods, without regard to the quantities in- 
volved. 

Rem. 2. — Since the price of an article will vary with the supply and demand, 
instead of publishing a new catalogue or list price with each fluctuation, manu- 
iacturers or jobbers simply change the rate of discount with each variation of price; 

Rem. 8. — Merchandise is frequently sold at " time prices," upon which certain 
rates of discount are allowed if paid at an earlier date. Thus, an invoice of goodi 
may be sold for $325, payable in 60 days, and subject to a discount of 1% if paid 
in 30 days, or 2% if paid in cash or within 10 days. Even when no discount ia 
offered upon credit sales, sellers are generally willing to allow bank discount for the 
interval, if " time payments" are made before maturity." 

223. Computations in Trade Discount are made in accordance 
with the principles of percentage, the gross selling price (that is, 
the invoice, list, or marked price) being taken as the base ; and the 
discount and net selling price as percentages. Hence> 

Gekebal Fobmula. 

Oross Selling Price = Base ^ The direction for 

the use of this form- 



1^ 



, Rate ^ ula is the same as that 

*'* ,y jf '^ of General Formula, 



^jtSiT^rh^""""^' 



y 



214. 

Rem. 1. — As the 
net selling price is the 
gross selling price minus the discount, so the rate of net selling price must be the 
rate of gross selling price (100%) minus the rate % of discount. 

Rem. 2.— If two or more rates of discount are allowed, only the first is reck- 
oned upon the gross selling price, each succeeding rate of discount being computed 
upon the proceeds of the preceding discounts, 
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224c. To find the net selling price. 



ILLUSTRATIVE EXAMPLE. 



What is the net price of hardware, invoiced at $460, and subject 
to a discount of 20%, 10^, and b% ? 



Explanation.— Find the first discount 
(1 of $460), and subtract it ($92) from the 
gross price ($480), obtaining $368 as the 
proceeds of the first discount. 

Next find the second discount {^ of 
$368) and subtract it ($36.80) from the base 
of the second discount ($368), obtaining 
$331.20 as the proceeds of the second dis- 
count. 

Next find the third discount {^ of 
($381.20) and subtract it ($16.56) from the 
base of the third discount ($331.20), obtaining $314.64 as the proceeds of the third 
discount, or the required net price. 

Note. — Each discount and intermediate proceeds should be carried to mills, 
to secure acciu'acy in the cents' order of the final result. 



SOLUTION. 

$460, gross selling price, 
92, 20^ or I off. 

$368, proceeds of Ist disct. 
36.8 0, 10^ or jy off. 

$331.20, proceeds of 2d disct. 
16.5 6, 0% or ^off. 

$314.64, net selling price. 



EXAMPLES FOR PRACTICE. 



Gross price. Discount off. 

6. $617.40 15^, 5%, 3%. 

7. $585.75 20^, 10^, S%. 

8. $781.25 40^, 25^,4^. 

9. $910.32 50%, 30%, 2%. 

10. $843.50 20^, 



Find the net selling price. 
Gross price. Discount off. 

1. $418 25^,20^, 10^. 

2. $619.45 10^, 10^, 6%. 

3. $496.82 20^, 10^, 2%. 

4. $718.25 30^, 20^, 5^. 

5. $347.60 10^, 6%, 1%. 

11. What is the net cost to the purchaser of hardware invoiced at 
$815, and subject to a discount of 20^, 10^, and 5%? 

12. The gross amount of a bill of goods is $750.35, and the rates 
of discount are 10^, 10^, and b%. What is the net cost to the pur- 
chaser ? 

13. An invoice of crockery amounting to $1575.50 was sold Jan. 
18, 1889, payable in 90 days, and subject to a discount of 20^ and 
10^, with an additional discount of 1% if paid in 60 days, 2% if paid 
in 30 days, or o% if paid within 10 days of date of purchase. How 
much will pay the bill on Feb. 20, 1889 1 
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14. The gross amount of a bill of tinware is $275.30, of which $75 
is sold at a discount of 25^ and 10% ; $150 at 20^ and b% ; and the 
1 emainder at 10% and b%. What is the net amount of the bill ? 

225. To reduce a discount series to a single discount. 

ILLUSTRATIVE EXAMPLE. 

What single discount on the gross price is equivalent to a discount 
series thereon of 25^, 20^, and \0% ? 

Explanation. — Since the gross price 

BOLunoN. is the base, its rate is 100%. 

100^ = gross price. Deduct the rate of first discount 

25^ = 1st disct. (35%) from the rate of the gross price 

~. , (100%), obtaining 75% as the rate of 1st 

75% = 1st proceeds. proceeds. 

[\ of 75] 15^ = 2d disct. Then reduce the rate of second dis- 

60^ = 2d proceeds. count (20%) which is expressed on the 1st 

r 1 £ gQi g^ oA (Jignf proceeds to an equivalent rate expressed 

^"^ -' ^^ "~ ' — on the gross price (20% of 75% of the 

54% = final proceeds, gross price = 15% of the gross price) and 
100^ — b^% = 4:6%, Ans. subtract, obtaining 60% as the rate of 5i-^ 

proceeds. 
Continuing, it is found that 54% of the gross price is the rate of final proceeds* 
Hence, 100% of the gross price minus 54% of the gross price, or 46% of the gross 
price, equals the required rate of single discount. 

Note. — ^The net result of a series of discounts is the same regardless of the 
order of their arrangement. Thus, 25%, 20%, and 10% off an invoice is the same 
as 20%, 25%, and 10% ; or 10%, 20%, and 25% off the same invoice; but the net 
result will be different even if the sum of each discount series is the same, if the 
rates themselves differ. Thus, 20% and 10% off an invoice will not produce the 
same result as 25% and 5% off. 

Keduce the following discount series to equivalent single discounts : 



1. 10% and b%. 

2. 20^ '' 10^. 

3. 15^ '' 10^. 



4. 30^, 10^, and b%. 

5. 20^,10^, '' 6%. 

6. 10^, 6%, ^^ 3%. 



7. What is the difference between a discount series of 10^, 6%, 
and 2%, and a single discount of 111%? 

8. If the rates of discount are 20^, 10^, and 1%, what % of the 
gross price will be the net price ? 

234—226 



U4 BBRCSNTA OB. 

ADDITIONAL PROBLEMS IN DISCOUNT. 

226. 1. What must be asked for goods that a discount of 20% 
and 10% may be allowed, and net 12.88 to the seller ? 

Net price ($2.88) -»- rate of net price (72%) = gross price (|4). 

At what price must goods be marked 

2. To net $2.72, after allowing a discount of 15^? 

3. To net $12, after allowing a discount of 10% and 10% ? 

4. To net $3.60, after allowing a discount of 25%, 20%, and 10^ ? 
6. To net $30, after allowing a discount of 10^, 10^, and lOjg ? 

6. To net $14.58, after allowing a discount of 4.0%, 10^, and 10^ ? 

7. At what price must goods be marked to net 10^ profit aft«r 
allowing a discount of 10^ and b%, if they cost $4.75? 

Cost ($4.75)+ profit ($.475) = net selling price ($5,225). 

Net price ($5,225) -*- rate of net price (85J%) = marked price ($6.11+). 

At what price must goods be marked to net 

8. 25^ profit after allowing 25^, 20^, and 10^ off ; cost $216? 

9. 20^ profit after allowing 10^, b%, and 3^ off, if they cost $96 ? 
J.O. 12^^ profit after allowing 20^, lOjg, and 2% off ; cost $171.20? 

11. 10^; loss after allowing 10^ and h% off, if they cost $15.30 ? 

12. 20^ loss after allowing 25,^, 10^, and b% off ; cost $15.75 ? 

13. If goods which cost $120 are marked $150, what per cent, of 
iiscount must be allowed on marked price to net cost ? 

Discount ($150-$120 = $30) -*- marked price ($150) = rate of discount (20 5t). 

What per cent, of discount must be allowed on marked price 

14. To net cost, if the goods cost $5 and are marked $6 ? 

16. To net cost, if the goods cost $3.24 and are marked $4.05? 

16. To net cost, if the goods cost $8.50 and are marked $12.75 P 

17. To net 20^ profit, if the goods cost $7.50 and are marked $12 ? 

18. To net 10^ loss, if the goods cost $8 and are marked $9 ? 

19. Merchandise was bought at a certain gross price with 20^ and 
10% off, and sold at the same gross price with 10^ and b% off. What 
was the per cent, of profit ? 

20. If goods are sold at their marked price the rate of profit will 
be 20^. What will be the rate of profit if the same goods are sold at 
10^ discount on their marked price ? 
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14b 



(21. Hardware.) 

iUl accoiuDts remaining nnaottled 90 days subject to sight draft. 



Mb. Faibmak A. Sadler, 



Baltimore, Jwne 15, 1889. 
\ 
Bought of S. G. B. Cook & Co. 

Terms : 60 days, net ; 90 days, 8 per cent, off ; 10 days, 5 per cent. off. 



'\ 



Doz. Table Knives 4003 

25^ & 10 fc 
&00 4.B0* 
" Butcher " ea. 8-in. 10-in. ... - 

'• Sticking ** G. B. 6-in. 

8.00 5.00 4.50 
" Pocket " ea.261 310 318 - - - 
&66 

" Brandford Locks 01800 

2.50 
" " Knobs 203 



60% & 10% 
** Kipp's A. E. Farrier's Hammers ■ 



'* Ives Braces 132 



86.00 



8.50 6.00 
Oneida Traps ea. J 1 tl^ 

9.00 
J2 - - 

14.60 
t4 - - 



60% & 5% 



60%, 10%, & 5% 
1.85 8.86 
Cotton Hooks ea. jl J4----- 



6.00 

Bolts 481 6-in. - - - 

" " 8-in. - - - 

5.00 6.50 

" 490 ea. 6-in. 8-in. 



60%, 10%, & 10% 
Pkg. and Dr&yage, 



$10 






6 



« 



00 



What sum will pay the above bill on June 20, 1889 ? 
226 
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COMMISSION AND BROKERAGE. 

237. Commission or Brokerage is the sum. charged by an 
agent for transacting business for his principal; as, for buying or 
sellinglproperty, for collecting or investing money, etc. 

Rem. 1. — Commission or brokerage is usually estimated at a per cent, of the 
gross proceeds of a sale or of the prime cost of a purchase; but on some kinds of 
merchandise it is often computed at a certain price per unit ; as, grain per bushel, 
flour per barrel, cotton per bale, etc. 

Rem. 2. — If sales are made on credit, a certain per cent, of the sum credited is 
usually charged by the agent for guaranteeing its final payment. This additional 
charge is called guarcmty. 

Rem. 3.— The agent who buys or sells merchandise for another is called a 
Commission Merchant or Broker, A commission mercha/ni is usually placed in 
possession of the goods bought or sold, and acts in his own name ; a broker does 
not take possession, but simply effects contracts to buy or sell in the name of his 
principal. 

Rem. 4. — The term broker is also applied to those whose business it is to buy 
and sell stocks, bonds, bills of exchange, promissory notes, specie, etc., etc. 

Rem. 5. — ^A Consignment is a shipment of merchandise by one party to an- 
other; the party who ships the merchandise being called the Consignor or Ship- 
per, and the party to whom the merchandise is shipped being called the Con- 
signee. 

328. The Gross Proceeds of a sale or collection is the total 
amount received by the agent for his principal be/ore deducting the 
commission or other charges. 

Rem. 1. — After deducting the commission and all other charges from the gross 
proceeds, the remainder is called the net proceeds. 

Rem. 3. — ^An account sales is a written statement rendered by an agent to his 
principal, specifying the goods sold and prices obtained, detailing the . several 
charges or expenses, and exhibiting the net proceeas or balance due the principaL 

229. The Prime Cost of a purchase is the net sum paid by 
an agent, and does not -include his commission or other charges. 

Rem. 1. — After adding the commission and other charges to the prime coat, the 
sum is called the gross cost. 

Rem. 2. — An account purchase is a written statement rendered by an agent to 
his principal, specifying the property bought and. prices paid, detailing the various 
charges or expenses, and exhibiting the gross cost of the purchase. 
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230« Computations in Commission and Brokerage are made in 
accordance with the principles of percentage, the gross proceeds (if a 
sale) or the prime cost (if a purchase) being regarded as the base ; and 
all other terms than gross proceeds or prime cost (such as .commission, 
guaranty, net proceeds, gross cost, etc.), as percentages. Hence, 

\ 
General Formula. « 



Or 088 Proceeds of a 8ale, ) _ ^ 

Prime Cost of a purchase. J "" 



\ 



f + Ratefi 



Commission, ^ % pC 

Mi Procee,?77&, = ^--^^^ ^ 
Gross Cost of a purchase. J 

Rem. 1. — Since the net proceeds is the gross proceeds minus all the expenses^ 
the rate of net proceeds must be the rate of gross proceeds (100^) minus the rate 
of all the expenses; and since the gross cost is the prime cost plus all the expenses, 
the rate of gross cost is the rate of prime cost (100^) plus the rate of all the ex« 
penses. 

Rem. 2. — If non-percentage charges, as freight, drayage, storage, etc., are con- 
sidered in a sale or purchase, the net proceeds or gross cost will also be non-per- 
centages ; and they must be changed to perc^itages by adding the non-percentage 
charges to the net proceeds or subtracting them from the gross cost, before the 
above formula can be applied. 

EXAMPLES FOR PRACTICE. 

1. What is the commission if the gross proceeds of a sale are $180 
%nd the rate of commission for selling is 2^% ? 

Gross proceeds ($180) x rate of commission (2jt%) = commission ($460). 
What is the commission 

2. If the grosa proceeds are $53.50^ and the rate of commission 2%1 

3. If the prime cost is $12360, and the rate of commission -^% ? 

4. If the gross proceeds are $1240, and the rate of commission ^% ? 
6. If the gross proceeds are $236, and the rate of commission IJ^? 

6. If the prime cost is $7500, and the rate of commission i%? 

What are the net proceeds of a sale if 

7. The gross proceeds are $750, the rate of commission 3%, and 
the other expenses $5.25 ? 

230 



148 PBBOBITTABa. 

8. The gross proceeds are $1276, the rate of commission A%, and 
the other expenses $18.30 ? 

9. The gross proceeds are $18000, the rate of brokerage %%, and 
the other exi)enses $175.30 P 

10. The gross proceeds are $700, the rate of oommission %^%, and 
the otker expenses $12.75 ? 

Wlat is tho gross cost of the pnTohase if 

11. The prime cost is $15.50, the rate of commission 4^, and the 
other |xpenses $1.30 P 

12. The prime cost is $7320, the rate of oommission 2^^, and the 
other expenses $150.25 P 

13. The prime cost is $2480, the rate of brokerage ■f^%, and the 
other expenses $25 P 

14. The prime cost is $73.20, the rate of commission 2f^, and the 
other expenses $5.25 P 

16. What is the rate per cent, of commission if the prime cost of 
merchandise is $480, and the commission for buying $4.20 P 

Commission ($4.20) -•- prime oost ($480) = rate of oommission (f^X 

What is the rate per cent, of commission if 

16. The gross proceeds are $960 and the commission $15.60 p 

17. The prime cost is $3264 and the commission for buying $3.06 ? 

18. The gross proceeds are $3200 and the commission for selling $6 ? 

19. The prime cost is $460 and the commission for buying $23 ? 

20. The prime cost of the purchase is $275 and the gross cost $286 ? 

21. The gross proceeds are $105 and the net proceeds $102.90 P 

22. The gross proceeds are $380 and the net proceeds $379.05 P 

23. The prime cost is $124 and the gross cost $128.34 P 

24. What are the gross proceeds of the sale if the oommission is 
$132 and the rate of commission ^%i 

Commission ($132) -•- rate of oommission (4%) s gioss proceeds ($8300). 

What are the gross proceeds or prime cost if 

26. The commission for selling is $50.30 and the rate 2% P 

26. The commission for buying is $75.30 and the rate b% P 

27. The commission for selling is $36.60 and the rate 1^% P 

28. The brokerage for buying is $29.25 and the rate i% P 

29. The net proceeds are $736.96 and the rate of commission 2% ? 
Ket proceeds ($786.96) -i- rate of net proceeds (98^) = gross proceeds ($75d]^ 
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30. The net proceeds are $77.90 and the rate of commission 6%? 

31. The net proceeds are $344.75 and the rate of commission 1\% ? 

32. The net proceeds are $495.36 and the rate of commission d^% ? 

33. The gross cost is $138. G9 and the rate of commission 3|^ ? 

Gross cost ($138.69) -s- ra,te of gross cost (103i%) = prime cost ($134). 

34. The gross cost is $185.40 and the rate of commission 3^ ? 

35. The gross cost is $564.20 and the rate of brokerage 1% ? 

36. The gross cost is $1606 and the rate of brokerage \% ? 

37. The net proceeds are $51.90, the rate of commission 5^, and 
the other charges $1.30? 

($51.90 + $1.80)-!-.95 = $56, gross proceeds of sale. 

38. The net proceeds are $145.50, the rate of commission 2%, and 
the other charges $2.50 ? 

3d. The net proceeds Are $704.20, the rate of commission 1\%, and 
the other charges $3.20? 

40. The net proceeds are $774.25, the rate of commission ^\%, and 
the other charges $5.75 ? 

41. Tne gross cost is $668.60, the rate of commission ^%, and the 
other charges $8.20 ? 

($668.60-$8.20)-r-1.04 = $635, prime cost of purchase. 

42. The gross cost is $33.50, the rate of commission 3^J^, and the 
other charges $.50 ? 

43. The gross cost is $141.56, the rate of commission 2JJ^, and the 
other charges $2.50 ? 

44. The gross cost is $256.15, the rate of commission 1|^, and the 
other charges $3.50 ? 

45. A commission merchant sold a consignment of cotton for $736 
and charged 1\% commission. What was his commission ? 

46. A grain broker charged $20 for effecting the sale of 16000 bu. 
corn at 80^ per bushel. What was his rate per cent, of brokerage ? 

47. An agent charged $13.40 for selling a consignment of mer- 
chandise. What were the gross proceeds of the sale if his rate of 
commission for selling was ^\% ? 

48. A commission merchant received $544.35 to invest in wool 
after deducting all expenses. How much did he pay for the wool, if 
his rate of commission for buying was 2^, and the sum of the remain- 
ing charges $3.75 ? 
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49. A fruit buyer received an order to purchase 324 barrels of 
apples. The purchase was made at $2.25 per barrel, and in settle- 
ment the buyer drew on his principal for 1750.87. What was his rate 
% of commission ? 

50. An attorney collected 30^ of a note the face of which was $75, 
and charged 10^ commission fof collecting. What were the net pro- 
ceeds due the principal ? 

51. An agent invested $7500 in cotton, charged 1^^ commission 
for buying, $125 for freight prepaid, $15 for drayage, and drew on 
his principal for the gross cost. What was the face of the draft ? 

52. If an agent's commission was $21. 30 -for selling 284 yards of 
cloth at $3 per yard, what was his rate per cent, of commission ? 

53. A commission merchant remitted to his principal $158 as the 
net proceeds of a consignment of eggs. What were the gross pro- 
ceeds if the rate of commission was 3^, of guaranty 2^, and the sum 
of the other charges $6.54 ? 

54. An agent sold 42 barrels of potatoes at $3.25 cash per barrel, 
and 58 barrels at $3.50 per barrel, payable in 30 days. His charge 
for selling was 3^, for guaranty 2^, and for cooperage $3. What 
were the net proceeds due the principal ? 

66. What is the cost of 17^Li bushels of clover seed at $7.25 per 
bushel, commission 2J^ additional ? 

56. A commission merchant received a consignment of 420 barrels 
of fl©ur, on which he advanced to the consignor $200 cash, paid $42 
freight, $5 cooperage, $12.60 storage, and $10.50 cartage. He sold 
80 barrels at $7.25 per barrel, 150 barrels at $7.75 per barrel, 50 barrels 
at $8.25 per barrel, and the remainder at $8.50 per barrel. What was 
the balance due the consignor, the commission for selling being 2^? 

67. The gross cost of a purchase is $1221, which includes the com- 
mission $6, and other charges amounting to $15. What is the rate 
per cent, of commission ? 

68. A commission merchant remitted $1323 as the net proceeds of 
a consignment, after deducting $27 as commission. What was his 
rate per cent, of commission ? 

69. An agent purchased 7200 bushels of wheat at $1.34 per bushel, 
charged ^■^% commission for buying, $108 for storage, and $120 for 
cartage. What was the total cost to the principal ? 

60. A commission merchant sold 350 barrels of flour at $7.50 per 
barrel, paid 50 cents per load of iG barrels for drayage» and J3 for 

2;{0 



COMMISSION AND BROKERAGE, 151 

cooperage. He purchased for the consignor 1570 bushels of wheat at 
$1.20 per bushel, paid IJ cents per bushel for storage, and 1 cent per 
bushel for drayage. What is the balance due the consignor, if the 
rate of commission was 2^ for selling and the same for buying ? 

61. A commission merchant sold 80 bales of cotton, averaging 400 
pounds per bale, at 12 J cents per pound, charged 2|^ for selling, 3^ 
for guaranty, and $24.36 for other expenses* He invested the pro- 
ceeds in coffee at 14 cents a pound, and charged 2% commission for 
buying. How many pounds of coffee did he buy ? 

62. An agent received $300 to invest in apples after deducting all 
expenses. How many barrels did he buy at $3.50 per barrel, his 
charges being 4^ commission for buying, 2J cents per barrel for 
drayage, 12 cents per barrel for freight, $2.15 for cooperage, and 
$3.50 for advertising ? What was the unexpended balance of the re- 
mittance ? 

It is customary in the commission business to find the number of whole barrels, 
by first deducting from the remittance all charges which are not estimated per 
barrel, and dividing the remainder by the prime cost per barrel plus the commis- 
sion and remaining charges per barrel. If the division is not exact, treat the 
remainder as an uiiexpended balance to be returned to the principal or placed to 
his credit. 

63. An agent received $9G to invest in onions after deducting his 
commission of 5^ and drayage of 25 cents per load of ten barrels. 
How many barrels of onions did he buy at $1.60 per barrel and what 
ivas the unexpended balance of the remittance ? 

After finding the number of whole barrels as in Ex. 63, divide by 10 to find 
the number of loads, considering the fraction of a load as a full load. Deduct 
from the unexpended balance the increased drayage per barrel on the fraction of a 
load. 

64. A commission merchant received $4456.40 to invest in wheat 
after deducting his commission of 2^, and drayage of 50 cents per 
load of 36 bushels. How much wheat did he purchase at $1.20 per 
bushel ? 

Gross cost of all the bushels -5- gross cost of 1 bushel = number of bushels. 

65. At what price shall an agent be ordered to buv notatoes at 2% 
commission that, after paying 7 cents per barrel for transportation, 
they can be sold at $1.76 per barrel and net 10^ profit ? 

66. I remitted $578 to mv accent in Chicago with instructions to 
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invest in wheat after deducting his commission of 2^, and consign the 
purchase to my agent in New Orleans. What was my net gain, if my 
agent in New Orleans sold the wheat for $625, charged 3^ for selling, 
and $12.35 for sundry other expenses ? 

67. What is the brokerage for effecting the sale of 7000 bushels of 
wheat at $1.25 per bushel if the rate of brokerage is |^ per bushel ? 



Sold for accotmi of J. T. Janney 



(68. Account Sales.) 

Baltimore, Aug, 15, 1889, 

By G. W. Hunter & Co. 



1889. 




Aug. 


8 


(( 


(( 


«< 


9 


<( 


10 


<< 


15 


<« 


6 


« 


(i 


t^ 


10 


« 


15 



75 bbls. Queen City Flour - - - $7.25 

50 " Snow Flake 7.30 

130 " Patapsco 7.00 

200 " Howard St. 6.25 

80 *• Occoquan Family - - - 5.25 

Charges : 

Freight, 535 bbls. @ 15^ 

Drayage, 535 bbls. @5^ 

Storage, 535 bbls. @ 3^ 

Inspection, 535 bbls. @ 1^ - - - - . 
Commission, 3% «-.-.---- 

Net Proceeds to your Credit - - - - 



(69. Account Parchase.) 

St. Louis, Mo., March 1£, 1889. 

Bought for aceotmt and risk of S. Meems & Co. 

By SuTEO & Williams. 



bbls. Early Rose Potatoes - - - $3.25 

" Goodrich ** . - - 2.75 

" Burbank " - - - 2.63 

bu. Seed Corn 1.25 

" " Oats .75 

" *•' Wheat 1.45 

" Buckwheat 1.15 

" Clover Seed 7.35 

Charges : 
Drayage ------------ 

Commission, 2% --------- 

Debited your account ------ 



«* 


** 




** 


«» 




** 


«» 
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«« 




«« 
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#» 


** 


*»♦ 


1 


50 

** 


* 






*«* 



230 



JNTEBBST. 153 



INTEREST. 
331. Interest is a charge for the use of money. 

232. The Principal is the sum for the use of whieh interest is 
charged. 

233. The Rate of Interest is the per cent, of the principal 
which is charged for its use one year. 

234. The Time is the period during which the principal bears 
interest. 

235. Simple Interest is the sum charged for the use of the 
original principal, or of so much of the original principal as may at 
any time remain unpaid. 

236. Ordinary Interest, is interest computed on the basis of 
360 days to a year. 

By reason of its great convenience, this method of computing interest is gen- 
erally employed by business men. 

237. Aooiirate Interest is interest computed on the basis of 
865 days to a common year or of 366 days to a leap year. 

238. The Amount is the sum of the principal and its accrued 
interest. 

239. Legal Interest is interest which is computed at the rate 
% per annum established by law. 

1. When no particular rate is specified in a contract, the legal rate is under- 
stood. In several States, when agreed to by both borrower and lender, more than 
the legal rate is allowed, ranging from 7^ to 12^ ; and in a few States, the higher 
rate is unlimited. 

2. To charge a higher rate of interest than is allowed by law is called uav/ry^ 
for which penalties are imposed by the laws of nearly all the States. 

8. Debts of all kinds dr^w interest from the time they become due; but not 
before on^^wc so sDecifLed. 
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240. The legal and maximum rates of interest allowed by law 
in the different States and Territories of the United States are as 
follows : 

TABLE OF INTEREST RATES. 



Statbs and Tebbitories. 



Alabama 

Alaska... 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

District of Columbia. 

Florida 

Georgia. 

Idaho Ter. ..*. 

Illinois 

Indiana 

Indian Ter 

Iowa... 

Kansas 

Kentucky 

Louisiana. 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 



Missouri. 



Batb 
Per Airauif. 



Legal. 



8^ 



7% 
6% 

7% 
8% 
6% 
6% 

Sfc 
7% 
7% 
6% 
6% 
6% 
6% 



6% 

6% 

6% 
6% 
7% 



Mfud. 



Sfc 

any% 

10% 

any% 

any% 

6fo 

6% 

10% 

10% 

8% 

10% 

.7% 

8% 

10% 

8% 

10% 

6% 

8% 

any% 

6% 

any% 

8% 

10% 

10% 



States and Tebritobibs. 



Montana 

Nebraska 

Nevada 

New Hampshire. 

New Jersey 

New Mexico Ter. 

New York 

North Carolina. . 
North Dakota. . . 

Ohio 

Okhihoma, Ter.. 

Oregon 

Pennsylvania. . . 
Rhode Island... 
South .Carolina. , 
South Dakota. . . 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West Virginia. . , 

Wisconsin 

Wyoming 



Bate 
Peb Amrux. 



L^al. 



10% 

7% 

7% 



7% 
6% 

7% 



6% 
7% 
7% 
6% 
6% 
6% 
6% 
6% 
7% 
6% 



Mazi- 



J 



10% 

10% 

any% 

6% 

6% 

12% 



12«» 

8% 

13^ 

10% 

6% 

any% 

8% i 

12% ; 

6% 

10% I 

8% 



6% 
12% 1 
6% , 



12's& 



Rem.— The legal rate of interest for England and France is 6%, and for thft 
Dominion of Canada 6%. 



341. Computations in Interest may be made in accordance with 
the principles of percentage, the principal being regarded as the base ; 
and the interest and amount as percentages. Hence, 
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Principdljf^ General Formula 



Interest) ^ 



r Rate ^ f(yr ^^^ direction for the use of this 

{ y {. formula is the same as that of General 

Igiven time Formula, 214. 



Amounti *^^^^ ^^m. l.— The rate of interest for the 

^ given time has the same relation to the 

rate per annum as the given time has to one year. Hence, if the rate per 
annum is 8%, the corresponding rate for two years will be twice 8%, or 16%; 
for six months will be J of 8%, or 4%; and for 18 days will be -U^ of 8%, 

which by cancellation f ^^ of ^^^ ) ™*y bechanged to the following form : 

.18-T-45= .004. Hence, to find the rate of ordinary interest for any number of 
days, divide the days regarded as hundredths by the quotient (obtained 
mentally) of the rate per annum into S60, 

Rem. 2. — Since the amount equals the principal plus the interest for the 
given time, the rate of amount equals the rate of the principal (100%) plus 
the rate of interest for the given time. 

"Product Rule" at any % per annum. 

242. At 6% for one year (360 days), the corresponding rate will 
be J of 6%, or 1% of the principal for | of 360 days, or 60 days; at 
5% per annum, it Vill be i of 5%, or 1% of the principal for i of 
360 days, or 72 days; at 4% per annum, it will be J of 4%, or 1% 
of the principal for J of 360 days, or 90 days; and, generally, at any 
rate % per annum, it will be one-hundredth of the principal for as 
many days as the rate per annum is contained times in 360. 

ILLUSTRATIVE EXAMPLES. 

1. What is the interest of $486.82 for 47 days at 5% per annum? 

SOLUTION. 

$4.8682 Explanation. -At 5% for one year (360 da.) the corre- 

47 sponding rate will be .01 of the principal for i of 360 da., 

^ or 72 da. ; and it will be ^ of .01 of the principal for f J of 

* 72 da., or 47 da. Hence, move the decimal point of the 

194728 principal two places to the left ($4.8682), multiply by the 

8)228.8054 number of days (47), and divide the product by 72, or 

Q^eyo f*r\ — successivcly by its factors 8 and 9, obtaining $3.18 — as the 

\) )M,W required interest. 

$3.18— 

241—242 
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2. What is the interest of $761.45 for 23 days at Q% per annum? 

soLnnoH. 

$7.6145 Explanation.— At 6% for one year (360 da.) the rate will 

23 be .01 of the principal for J of 360 da., or 60 da. ; and it will 

- — -— be H of .01 of the principal for |J of 60 da., or 23 da. Hence, 

225435 proceed as in Ex. 1, but divide the product by 60, obtaining 

150290 $2.88+ as the inquired interest. 

6)17.2.8335 ^^ divide by 60, move the decimal point of the product 

T one additional place to the left and divide by 6 (4:3). 

$2.88 + 

3. What is the interest of $625.76 for 6 mo. 13 da. at %% per 
annum? 4. Of $618. 60 for 39 days at 7 Jg per annum? 5. Of $842.35 
for 1 yr. 3 mo. 19 da. at 9^ per annum ? 



5 mo. 



(3) 




w 


(150 da.) 13 da. = 


= 163 da. 


$5.1860 


$6.2575 




39 


163 




466740 


187725 




165580 


375450 




6)20.2.2540 


62575 




$3,371 - , ii 


5)1019.9725 


(J of $3,871 =) .562 — , 


9)203.994 




$3.^3 + , 


«22.67-, 


Ana. 

(6) 




1 yr. (360 da.) 


3 mo. (90 da.) 19 da. = 469 days. 




$8.4235 






469 






758115 






505410 






336940 






4)395.0.6215 






$98.77 - , 


Ans. 



@G% 



Rule. — Multiply the principal by the nuinber of days, point 
off from the right of the product two more decimal places than 
are contained in the principal, and if the rate per annum, he 

242 
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1%, divide 


by 860 ( = 60x6) 




6%, 


divide 


by 60 


^%. " 


" 180( = 60x8) 




8%, 


it 


" 45(=6x9) 


3J6, " 


*' 120 




9^, 


it 


" 40 


4%, " 


" 90 




10%, 


tt 


" 86( = 6x6) 


41%, " 


" 80 




12f., 


it 


" 80 


^%. " 


" 72( = 9x8) 




I 
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Note 1. — Where any of the above divisors end with a cipher, discard the cipher 
and move the decimal point of the product one additional place to the left. 

Note 2.^At 81% per annum, find the interest at 4% and deduct one-eighth; 
at 5J%, find the interest at 6% and deduct one-twelfth; at 7%, find the interest 
at 6%, and add one-sixth. 

Note 3. — When it is seen that a factor is common to both multiplier and di- 
visor, it will materially abridge the solution to cancel such factor (Prin. 2, 74:). » 
Thus, to find the interest for 48 days at 6%, multiply by \ of 48, or 8, and divide 
the product by J of 60, or 10; to find the interest for 54 days at 5%, multiply by 
1 of 54, or 6, and divide the product by J of 72, or 8; etc., etc. 

Note 4. — ^To find the multiplier when the time is expressed in years, months, 
and days, regard each year as equivalent to 360 days, and each month to 30 days. 



I 


SXAMPLE! 


3 FOR PRACTICE. 




Find the interest at Q% per 


annum. 






Prineipod. Time. 


Principal. Time. 


Principal. 


Kme. 


1. t348 38 da. 


6. $182.10 45 da. 


9. $128.35 


1 mo, 23 da. 


2. $846 219 " 


6. $8531.40 31 " 


10. $135.75 


2 " 17 " 


3. $250.20 55 " 


7. $5187.24 141 " 


11. $357.19 


3 " 5 " 


4. $918.30 6? " 


8. $7152 


59 " 


12. $718.25 10 " 12 " 


What is the inte 


rest of 








FrineipaL Sate, 


Time. 


Frineipa 


I RcUe. 


Time. 


13. $672.85 9% 


71 da. 


23. $198. 7{ 


5 n 


341 da. 


14. $289.40 4% 


145 " 


24, $2138.^ 


to 3^% 


192 " 


16. $314.62 6% 


67 ' 


26. $1873, ( 


55 b\% 


86 " 


16. $718.55 12^ 


193 " 


26. $428,5( 


) H 


5 mo, 18 da. 


17. $641.83 5% 


215 " 


27. $5130.' 


15 9% 


3 " 27 " 


18. $925.10 10^ 


75 " 


28. $698.11 


) 6% 


6 " 13 " 


19. $482.70 G% 


36 " 


29. $427.4( 


) 5% 


8 " 25 " 


20. $658.25 4i% 


117 " 


30, $583.2. 


5 i% 


4 " 9 " 


21. $2341.80 3% 


59 " 


31. $692.11 


i efo I yr. 


9 mo, 20 da. 


22. $5987.35 8% 


286 " 


32. 495.15 


m 1 " 


7 " U '* 



842 



158 INTEREST^ 

243. To find the interest at 6^ by the 6-day rule. 

ILLUSTRATIVE EXAMPLES. 

1. What is the interest of $650 for 24 days at 6^ per annum ? 

BOLtTTioN. Explanation. — If .01 of the principal is the 

650, int. for 6 da. interest for 60 da. at 6^ (242), ^ of .01, or .001 
"TTT t( *^ 24 ^* of the principal will be the interest for ^ of 60 da. 
* or 6 da. Hence, using a perpendicular separatrix. 



$2 



$1 


80LUTI0N. 

812.75 = int. 


for 6 da. 


14 


502 = " 

906 = '' 


" 48 " 


$15 


41—, = " 


''51 '' 



cut off three figures from the right of the principal, obtaining $.65 as the interest 
for 6 da.; and 4 times this result, or $2.60, will be the interest for 4 times 6 da. or 
24 da. 

2. What is the interest of $1812.75 for 51 days at 6$ per annum ? 

Explanation. — Using a perpendicular 
iseparatrix, cut off three figures, obtain- 
ing $1.81275 as the interest for 6 da.; 8 
times this result, or $14,502, will be the 
interest for 48 da.; one-half the interest 
for 6 da., or .906, will be the interest for 3 
da.; and the sum of the interest for 48 
da. and the interest for 3 da., or $15.41 — will be the interest for 51 da, 

3. What is the interest of $416.30 for 47 days at 6^ per annum? 

Explanation. — If $.4163 is the interest 
for 6 da., 8 times $.4163, or. $3.330 + will 
be the interest for 8 times 6 da., or 48 da. 
(1 day more than the given time). Sub- 
tract the interest for 1 da. (J of $.4163 = 
$.069) from the interest for 48 da. ($3.330 + ), 
obtaining $3.26+ as the interest for 48— 1, 
or 47 da. 

EuLE. — I. Draw a perpendicular line three places to the left 
of the decimal point of the principal. The result will be the 
interest of the principal for 6 days, the figures to the left of the 
perpendicular line being dollars. 

II. — Take as many tim^es the interest for 6 days as the giverv 
days are times 6 days, or such a part of the interest for 6 days 
as the given days are a part of 6 days. 

Note. — Consider the interest for 1 day as J of the interest for 6 days; for & 
days as \ of the interest for 6 days; for 3 days as J of the interest for 6 days; for 
4 days, find the interest for 2 days more than the given time and deduct \ of the 
interest for 6 days from the result; for 5 days, find the interest for 1 day more than 
ihe given time and deduct J of the interest for 6 days from the result. 

S43 
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SOLUTION. 

416.30 = int. 


for 6 da. 


3 


330+ = " 
069+ = « 


" 48 " 

(( 1 ** 


$3 


26+ = " 


<c 47 « 
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EXAMPLES FOR PRACTICE. 

Knd the interest by the above rule, and prove results by 242. 



Ftvncipal, Time* 

1. 1862.65 ....38 da. 

2. $268 27 " 

3. 1532.50 19 '' 

4. 1937.58 40 " 

5. $3276.25 32 '' 



Principal, Tiine, 

6. $1250.75 62 da. 

7. $47.85 29 " 

8. $285.30 1 mo. 14 da. 

9. $563.27 1 " 23 " 

10. $827.50 1 " 16 *' 



244. To find the interest at 6% by the "6o-day rule." 

ILLUSTRATIVE EXAMPLES. 

1. What is the interest of $534 for 80 days at 6% ? 

■oLTmoK. Explanation. — Using a perpendicular separa- 

$5 34, int. for 60 da. trix, cut off two figures from the right of the prin- 
1 78, *' *' 20 '* cipal, obtaining $5.34 as .01 of the principal, or the 
ri^ ~ ^^ gf j>^ gg interest for 60 days at 6% per annum (242), and | 
^^ ^'^^ °" of the interest for 60 da. will be the interest for 20 

da. A^d the two results to find the interest for 60+20, or 80 da. 

2. What is the interest of $691.25 for 327 days at 6jg ? 



$6 



BOLunov. Explanation.— If $6.9125 is the interest 

91.25, int. fo r 60 da. for 60 da., 5 times that sum, or $34,562+, must 
be the interest for 5 times 60 da., or 300 da.; 
.1 of $6.9125 must be the interest for ^ of 60 
da., or 6 da., and .4 times $6.9125, or $2,765, 
the interest for .4 times 60 da., or 24 da. ; and 
^ of $6.9125, or $.346—, the interest for -J^ of 
60 da., or 3 da. Add the three results, obtain- 
ing $87.67+ as the interest for 800+24+8, or 827 da. 

3. What is the interest of $837.40 for 1 yr. 7 mo. 23 da. at 6% ? 

BOLunoir. Explanation. — Draw a separatrix 



34 
2 


562+, " 
765, « 
346—, " 


" 300 " 
« 24 " 
" 3 " 


$37 


67+, " 


" 327 " 



$8 



76 
6 



37.40, iflt. for 2 ma as before, obtaining $8,874 as the in- 



366 '* ^'18 mo terest for 60 da., or 2 mo., and 9 times 

fiQQj. '* '* 4.ft H *^^® ^^^ ^^^ ^® ^^® interest for 18 

* * * mo., leaving the interest for 1 mo. 28 

^98—, '' '' 5 " ^ QY 53 ^^^ gtiu ^o And. .8 times 



$82 76 + , " 1 yr. 7 mo. 23 da. $8,874, or $6.699 + is the interest for .8 

times 60 da., or 48 da,.; and ^ of 
$8,874, or $.698^, the interest for ^ of 60 da., or 5 da. Add the three results. 

243—244 
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Rule I. — Draw a perpendicular separatrix two plaices to the 
left of the decimal point in the principal. The result will he 
the interest for 60 days or 2 months. 

11. Take as many timss the above result as the given days 
are times 60 days, or as the given months are times 2 months; 
and such a part of the above result as the remaining time, ea>- 
pressed in days, is a part of 60 days. 

Note 1. — ^The several multipliers and aliquot parts are best obtained as follows : 
Divide the given time in days by 60, or in months by 2, to find the integral multK 
plier; divide any possible remainder from the first division, expressed in days, by 
6, to find the tenths' multiplier; and cmy remainder from the second division will 
be an aliquot part of 60 days ; making three statements of partial interest the 
maximum in any problem. 

NoTB 2. — If after finding the integral multiplier by Note 1, the remainder should 
be an aliquot part of 60, omit the tenths' multiplier, and at once take such aliquot 
part of the interest for 60 days. The following are aliquot parts of 60: SO = 
J; 20 = J; 15 = }; 12 = }; 10 = }; 6 = ^; 5 = ^; 4 = ^; 8 = ^5 2 = ^; 
1 = «\f. 

Note 8. — ^If after finding the integral multiplier by Note 1, the remainder 
should IcMik an aliquot part of being 60, increase the integral multiplier by 1, and 
deduct from the resulting product such aliquot part of the interest for 60 days. 

Note 4. — If the given time contains years, reduce the years to months and 
add thereto the given months. If, in dividing the months by 2 to find the Integra] 
multiplier, there shoul I be a remainder of 1 month, regard it as 80 days, add 
thereto the given days, and divide the result by 6, to find the tenths' multiplier. 

Note 5. — ^To multiply by any number of tenths, proceed as if multiplying by 
an integer, and place the figures of the prodilct one plctce to ths right of the figures 
multiplied. 

EXAMPLES FOR PRACTICE. 

Using the above Rule^ and proving results by 242^ find the 
interest. 





PnihdpaZ, 


Time. 




Principal, 


Time, 




Principal, 


Time, 


1. 


$750 


.J.S7da. 


7. 


$7136.20. 


.250 da. 


13. 


$4500 . . . 


..192 da. 


2. 


$175.50. . . 


..1^3 " 


8. 


$7500.50.. 


.117 " 


14. 


$825.30. . . 


.144 " 


3. 


$5282.... 


..121 " 


9. 


$596.20... 


.136 '' 


16. 


$612.20... 


.156 '' 


4. 


$723 


..161 " 


?0. 


$317.40... 


.112 " 


16. 


$718.25... 


.312 " 


6. 


$1835.80.. 


..174 " 


11. 


$4181.25.. 


. 85 " 


17. 


$875.75... 


.189 *• 


6. 


♦812.80... 


..311 " 


12. 


$950 


. 76 " 


18. 


$1532.38. 


.320 " 
244 
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Prindpdl. Time, 

19. $7500 3 mo. 15 da. 

20. $8125.42. ... 9 " 18 " 

21. $918.30 11 " 25 *' 

22. $4126.50.... 8 '^ 7 ^' 

23. $816.10 5 " 3 " 



Principcd, Time, 

24. $325.45 . . . 1 yr. 6 mo. 18 da. 

25. $896.30. ..2 '* 3 '' 6 " 

26. $7125.30.. 1 " 7 '' 15 " 

27. $85.15.... 1 ^^ 2 '' 19 " 

28. $815. 20... 2" 3 '' 11 '* 



Finding the exact time in days (181), what is the interest at 6^ 

29. Of $875.10 from June 1, 1889, to Aug. 3, 1889? 

30. Of $74.50 from Jan. 3, 1888, to May 4, 1888 ? 

. 31. Of $512.75 from Dec. 15, 1888, to Jan. 18, 1889 ? 

32. Of $5826.45 from Aug. 15, 1888, to June 3, 1889? 

33. Of $925.38 from May 13, 1889, to Dec. 24, 1889? 

34. Of $1917.25 from Jan. 25, 1888, to Aug. 8, 1888? 

35. Of $5863.50 from Feb. 28, 1887, to Oct. 18, 1887 ? 

36. Of $928.80 from June 2, 1888, to Aug. 19, 1888 ? 

37. Of $759.40 from May 5, 1889, to Sept. 19, 1889 ? 

38. Of $2359.65 from Jan. 12, 1887, to May 15, 1887 ? 

39. Of $8211.75 from Mar. 7, 1889, to Aug. 31, 1889 ? 

40. Of $506.15 from Dec. 15, 1888, to Mar. 8, 1889 ? 

41. Of $1275.25 from Feb. 15, 1887, to Sept. 8, 1887 ? 

42. Of $5918.70 from Oct. 21, 1888, to Feb. 23, 1889 P 

43. Of $2612.50 from Jan. 12, 1889, to Aug. 7, 1889? 

44. Of $4105.09 from May 30, 1887, to N'ov. 18, 1887 P 

45. Of $917.25 from Apr. 20, 1888, to Dec. 12, 1888 ? 

46. Of $250.70 from Jan. 25, 1889, to N'ov. 15, 1889 ? 

47. Of $1215.30 from Mar. 7, 1889, to Aug. 3, 1889 ? 

48. Of $720.19 from N'ov. 15, 1886, to Feb. 4, 1887? 

Finding the time by comp. subtraction (180), whp*t is the i^terea^ 

49. Of $478.32 from May 3, 1886, to July 6, 1888? 

50. Of $1375.70 from Oct. 8, 1883, to Jan. 30, 1889? 

51. Of $51.30 from Feb. 13, 1885, to July 9, 1887 ? 

52. Of $1286.58 from Sept. 25, 1886, to Mar. 3, 1889? 

53. Of $5.36 from Nov. 10, 1882, to May 8, 1889? 

54. Of $138.50 from Jan. 18, 1888, to Jan. 16, 1889' 

55. Of $8270.75 from Mar. 12, 1884, to Feb. 28, 1888 P 

56. Of $415.60 from Aug. 8, 1886, to May 19, 1888 ? 

57. Of $12.80 from July 30, 1884, to Aug. 31, 1887 ? 

58. Of $280.70 from May 1, 1883, to Apr. 12, 1889 ? 



16Sr INTEREST. 

246. To find the interest at any % by the "6o-day rule.- 

ILLUSTRATIVE EXAMPLE. 

What is the interest of $673.70 for 96 days at 8^ P 

ExpLANATioN.^First find the in- 
terest at 6% for 96 da. by the 60-day 
rule, obtaining $10,779. 

Since %% is \ more than 6^, the 
required interest at 8^ must be \ more 
than the obtained i nterest at 6 % . H ence, 
increase the interest at 6^ ($10,779) by 
\ of itself ($3,593), obtaining $1437+ 
as the required interest at %%. 

Bttle. — Find the interest at 6% for the given time, and in* 
crease or diminish the result by such a part of itself as the 
given rate per annum; is greater or less than 6%. 

Note. — ^The interest at 6^ being found, to obtain the interest at 1%, divide 
by 6 ; at H^, divide by 4 ; at 2%, divide by 8 ; at 3%, divide by 2 ; at 4%, sub- 
tract ^ of the interest from itself ; at 4^%, subtract } of the interest from itself ; 
at 5^, subtract i of the interest from itself ; at 5^%, subtract ^ of the interest 
from itself ; at 6^%, add ^ of the interest to itself ; 9X1%, add } of the interest 
to itself ; at 7^^, add \ of the interest to itself ; at 8^, add \ of the interest to 
itself ; at 9^, add \ of the interest to itself ; at 10%, add } of the interest to 
itself; at 12%, multiply by 2 ; and at any per cent., multiply ths interest at 6}^ by 
the given raie per amhum, and divide ths product by 6. 



$6 
i 


73.70, int. for 60 da. at 6%. 
042, " " 36 " " " 


$10 
3 


779, " " 96 " " 6%. 
«93, " " 96 " " 2%. 


%u 


37+, " " 96 " "8%. 



EXAMPLES FOR PRACTICE. 

Find the interest by the above rule, and prove results by 242. 



Principal, Bate. 



1. 
2. 
3. 
4. 
6. 
6. 
7. 
8. 
9. 



$105..., 
$450... 
$575.30 . 
$350.90 
$7500. . , 
$519.75 . 
$836.28 
$417.40 , 
$325.80 



5^. 

7^. 



. xjyo- 



Time. 

..157 da. 
. 79 " 
. 85 " 
. 48 " 
.139 " 
.217 " 
.175 '' 
.183 '' 
.341 " 



Principal, Bate. 

10. $895.80.... 7^.. 

11. 

12. 

13. 

14. 

16. 

16. 

17. 

18. 



$375.20.. 

$4105.30..'. S%.. 

$592.25.... 5%,, 

$318.60.... 3%., 
$295.45.... 12jg., 

$9500 9%,. 

$182.40.... 45g., 



Time. 
. mo. 
3 
2 

10 
5 
9 
4 
7 
9 
3 



da. 

5 
15 
24 
17 

8 
25 
13 
12 
18 
245 
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Finding the exact time in days^ what is the interest 

19. Of 1375.45 from May 9, 1889, to July 7, 1889, at 8jg? 

20. Of $1240.35 from Sept. 15, 1888, to Feb. 5, 1889, at 5^? 

21. Of 1526.62 from June 8, 1888, to Dec. 30, 1888, at 7^? 

22. Of $857.25 from Feb. 12, 1888, to Nov. 9, 1888, at 4^P 

23. Of $7285.15 from July 4, 1886, to Jan. 3, 1887, at 4^%? 

24. Of $612.75 from Jan. 1, 1889, to Mar. 5, 1889, at 9^? 
26. Of $2196.30 from Mar. 23, 1887, to Sept. 3, 1887, at 5^ ? 

26. Of $826.65 from Oct. 19, 1888, to Apr. 23, 1889, at 10^ ? 

27. Of $1475.50 from Jan. 25, 1888, to July 20, 1888, at ^% ? 

28. Of $3825.75 from Apr. 12, 1887, to Feb. 13, 1888, at 4^ ? 

Finding the time by compound subtraction, what is the interest 

29. Of $2536.75 from May 19, 1883, to July 15, 1888, at 3^? 

30. Of $746.20 from Apr. 5, 1886, to Jan. 9, 1890, at 1% ? 

31. Of $428.50 from Oct. 25, 1882, to May 21, 1889, at 12^? 

32. Of $815.30 from July 15, 1889, to Oct. 19, 1889, at 7^? 

33. Of $9183.70 from May 13, 1880, to Aug. 25, 1889, at b% ? 

S46. Direct method of finding the interest at any rate 
per annum. 

ILLUSTRATIVE EXAMPLE. 

What is the interest of $416.20 for 108 days at 8^? ' 

$416.20, int. for 45 da. Explanation.— .01 of $416.20, or $4,162, is 
riT ~i T< Q/\ t( the interest for J of 360 da., or 45 da. at 8% per 
€€ €< <i annum (242). Hence, twice $4,162, or $8,324, 
^"•+* •'•^ is the interest for twice 45 da., or 90 da. ; one- 
277 + , " " 3 " third of $4,162, or $1,387+, the interest for One- 
ga tc **108 '* third of 45 da., or 15 da.; and one-fifth of 



$9 



$1,887, or $.277+, the interest for one-fifth of 
15 da., or 3 da. Add the three results. 

Rule. — I. Draw a perpendicular line two -places to the left 
of the decimal point of the principal, and the result will he the 
interest of the principal for as many days as the given rate is 
contained times in 360. 

II. Tahe as many times, or such a part of, the above result 
as the given days are tim^s or part of the days required to pro^ 
diice such result, 
94&-S46 
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Note 1. — Cutting off two integral places from the right of the principal, that 
ift, taking .01 of the principal, will give the interest 



At Ifo per an. for 860 da. 
" 2% " " " 180 ** 
" 3% " •' " i20 " 
« 4^ it u «« 90 « 



At ^f(f per an. for 80 da. 
.. 5^ «« " « 72 " 
i< gj^ « tt t, go « 

" Sfo " " " 45 " 



At 9% per an. for 40 da. 
" 10% " " " 36 *• 
" 12% " " " 30 ** 



Note 2. — ^To find the integral multiplier, divide the given number of days by 
the days required to produce .01 of the principal, as given in Note 1 ; next sepa- 
rate the days remaining from this division into aliquot parts of the days required 
to produce .01 of the principal. 

Note 8. — ^If the time be expressed in months and days, reduce to *iayE by Note 
4 242y before applying the Rule. 

EXAMPLES FOR PRACTICE. 

Find the interest by the above rule, and prove results by 24S. 



Principcd, Rate, 

1. 1126 ....5^., 

2. $720 10%., 

3. $1800.50 8^.. 

.4. 1475.08 %%.. 

6. $1950.15 3^.. 



Time. 
...39 da. 
....51 '' 
.140 " 
...65 " 
...118 " 



Principal, 

6. $2758.25.. 

7. $317.95.., 

8. $418.30 .. 

9. $3275.30.. 



•A% 



Tims. 

200 da. 

165 " 

i 96 " 

^ 4 mo. 8 da^ 



10. $475.65 55g 8 mo. 12 da. 



To Teachers. — ^The examples of 245 will afford i*d(lf tional practice by the 
^ direct method," if deemed necessary. 

247. Interchangeability of principal and time. 

Whatever may be the rate per annum, it is evident from Eule, 
242, that in finding the interest of $75 for 40 days, the factors and 
divisor will be the same as in finding the interest of $40 for 75 days. 
The principal and time expressed in days are therefore interchange- 
able; that is, the principal can be regarded as days, and the days as 
dollars of principal. Much labor can often be saved by this inter- 
change. 

Rem. — If, at 6% per annum, to cut off three integral places from the right 
of the principal will be the interest for 6 days (243) ; to cut off two integral 
places, the interest for 60 days (244) ; then, by analogy, to cut off one integral 
place must be the interest for 600 days ; and to cut off no integral place, that is, 
the principal itself must be the interest for 6000 days. 

346-247 



INTEREST. 



165 



ILLUSTRATIVE EXAMPLES. 

1. At ^% per annum^ what is the interest of 11500 for 219 days F 
2. Of $400 for 317 days ? 3. Of 1200 for 51 days? 



$319 


(1) 
= int. 6000 da. 


«31 
10 


(2) 
7 = int. 600 da. 5 


(3) 
1= int. 600 da. 


54 


75. int. 1500 da. 


567— ,int.aOOda. i 


70, int. 200 da. 




$21 


133, int. 400 da. 





EXAMPLES FOR PRACTICE. 



Find the interest by the above method 



Principal, 

1. 15000.. 

2. 11000.. 

3. 1150... 

4. 1800... 
6. 12000.. 
6. $7000 . 



Rate. 



Time, 
.287 da. 
.129 " 
.173 " 
..79 " 
..41 " 



PnndpcU, Bate, 

7. 1105 S%. 

8. 1450 4jg. 

9. 1900 5%, 

10. $4000 7^.. 

11. $800 ^%.. 



Time. 
.167 da. 
.213 " 
.260 " 
.161 " 
.291 '' 



5 mo. 17 " 12. $720 0.., 



i 175 " 



248. To find the amount. 



ILLUSTRATIVE EXAMPLE. 

What is the amount of $416.35^ if placed at interest for 78 days at 
6% per annum ? 

EuLE. — Find the interest by the 
most convenient of the preceding 
rules ; and add the principal there- 
to. 



$4 


BOLUnOK. 

16.35 = int. for 60 da 


1 
416 


249 = '' " 18 " 
35 = principal. 


$421 


76+ —amount. 



EXAMPLES FOR PRACTICE. 

Find the amount. 

Principal. Rate. Time. Principal. 



1. $890.40.. 

2. $315.30 . 

3. $3750.30 

4. $840 
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.6^.. 



..29 da. 
..72 '' 
..33 " 
.168 " 



6. $515.50.. 

6. $734.40.. 

7. $600 

8. $815.15.. 



Rate. 

..9%.. 



Time, 
jr. mo. diL 
1 19 

7 .'^S 

8 15 
15 8 



249. To find the accurate interest (337). 

ILLUSTRATIVE EXAMPLE. 

What is the accurate interest of $325 for 24 days at 6^ f 

BOLUTXON. 

$325 Explanation. — ^First find the interest for 

.06 1 yr., obtaining $19.50. Since the accurate 

TTTT . . • 1 number of days in a common year is 865, the 

19.50. mt. for lyr, ..-xi-^a^i 4.u«a# 

' "^ accurate interest for 24 days must be ^^V ^^ 



x24 



$19.50, or $1.28 + . 



365)$468.00($1.28 + 



EuLE. — Multiply the principal by the rate per annum to 
find the interest for one year. 

Multiply the interest for one year by the nurnber of days 
and divide the product by 365, 

Note. — If the time is greater than one year, multiply the interest for one 
year by the number of years, and add the product to the interest for the odd days 
in the fractional part of year as obtained by the above rule. 

250. 365 days, the basis for computiDg accurate interest, is || 
of 360 days, the basis for computing ordinary interest. Hence, in- 
versely, ordinary interest is ^| of accurate interest, that is, ordinary 
interest is^ of itself more than accurate interest. The most convenient 
method of computing accurate interest is to calculate the ordinary 
interest first, and then deduct tV of itself, as follows : 

Ex. What is the accurate interest of $715.35 for 219 days at 6% ? 



Note. — ^To diminish ordinary inter- 
est by -^ of itself: Under the ordinary 
interest write yj^j of itself and divide by 
4; under this quotient write y^^ of the 
ordinary interest and divide by 5. That 
is, mot^ the ordinary interest two plctces 
to the right and divide by 4, thsn move 
it one more plaice to the right and divide 
by 5. Subtract the sum of these four 
results from the ordinary interest. 

249—350 



$7 


15.35, ord. int. for 60 da. 


21 


460+, " '' '' 180 '' 


4 


292 + , " " " 36 '' 




357 + , '' " " 3 " 


$26 


109, " '' " 219 '' 




261 = -rJi Df ord. interest. 




65 = 261 ^4. 




26 = YB^ , ^^ ^^d' interest. 




5 = 26 -=-5. 


$25 


752, ace int. for 219 da. 
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EXAMPLES FOR PRACTICE. 

Find the accurate interest. 



Principal. Hate. 



1. $187.30... 

2. $1837.76.. 

3. 1853.25.. 

4. $75.50... 
6. $375.40.. 
6. $982.75.. 






Time. 

..15 da. 
.115 " 
..18 " 
..93 '^ 
.146 '' 
..75 '' 



Principal. 



JUOe. 



7. $8135.25 S% 

8. $782.50 6% 

9. $4150.35 7% 

10. $913.25 3ifo 1 

11. $2150.75 11% 5 

12. $538.50 6%.. 



Time. 
jt. <Ul 

93 

. 113 

25 

320 

271 

2 118 



What is the accurate interest 

13. Of $758.20 from Mar. 13, 1889, to Aug. 28, 1889, at 6%? 

14. Of $1290.75 from Jan. 10, 1887, to Oct. 7, 1887, at 7% ? 
16. Of $75.30 from May 13, 1884, to Jan. 15, 1889, at Si%? 
16. Of $945.38 from Aug. 5, 1885, to May 12, 1889, at S%? 
11. Of $3200 from Oct. 12, 1886, to May 31, 1889, at 4^ ? 
•l8. Of $625.80 from Nov. 28, 1885, to Sept. 16,. 1887, at 6%? 



INTEREST PROBLEMS. 

251. To find the rate per annum, when the principal, 
interest, and time are given. 

ILLUSTRATIVE EXAMPLE. 

At what rate will $342 produce $4.56 interest in 96 days ? 

BOLUnOK. 

$3 42, int. for 60 da. @ 6%. 

2052, '' " 36 " '' 6%' 

^6)_5 4j;2, '' " 96 " '' 6%. 

912, '' " 96 " " 1%. 

$4.660-^$. 912 = 5 times 1%, or 5%. 



Explanation. — The interest of 
$342 for 96 da. at 1% is $.912. 

Since the given interest ($4.56) 
is 5 times the interest at 1%, the rate 
of the given interest must be 5 times 
1%, or 5^. 



BiTLE. — Find the interest of the given principal for the given 
time at 1% per annum, and divide the result into the given 
interest. 

Note. — ^If the amount is given, diminish it by the principal to fird the interest 
250— S51 
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EXAMPLES FOR PRACTICE. 

At what rate per annum will 

1. *648 yield 17.29 interest in 81 days? 

2. 13500 produce $105 interest in 4 mo. 15 da. ? 

3. 18730 amount to $8974.44 in 8 mo. 12 da. ? 

4. $296 in 45 days produce $3.70 interest ? 
6. $500 in 9 mo. 6 da. yield $23 interest ? 

6. $3800 amount to $3874.10 in 78 days ? 

7. $810 yield $17.64 interest from May 3, '89, to Nov. 15, '89? 

8. $750 amount to $776.50 from Mar. 1, '88, to Aug. 7, '88 ? 

9. $380 amount to $396.91 from Apr. 7, '87, to Oct. 2, '87 ? 

« 

252. To find the time, when the principal, interest, and 
rate are given. 

ILLUSTRATIVE EXAMPLE. 

At 4^ per annum, in what time will $315 produce $20.79 interest? 

BOLUnOK. 

$1315, int. for 9 da. @ 4^. ^ ^. ,. 

— Explanation. — ^The ordinary interest of 

1035, " *' 1 *' "4^. $315 fori day at 4% is $.035. 

20.790-5-.035 = 594 da. . Since the given interest ($20.79) is 594 

1 ord. int. year =360 " times the interest for 1 day, the time of the 

IT7 ^^ given interest must be 594 times one day, or 

. 594 days-, which equal 1 ordinary interest 

7 ord. mt. months = 210 " year (360 da.), 7 ordinary interest months 

24 '' (210 da.), and 24 days. 
Ans. 1 yr. 7 mo. 24 da. 



Rule. — Find the interest of the given principal at the given 
rate for 1 day, and divide the result into the given interest to 
find the number of days. 

Note 1.— To v.'^tain a result in years, months, and days, count each 860 days 
of the answer as a year ; each 80 days of the remainder as a month, and the final 
remainder as days. • 

Note 2. — ^To avoid fractions, instead of following the above rule multiply the 
given interest by the quotient of the rate per annum into 360, and divide the resuh 
by xi» of the principal Thus, in the 111. Ex. (20.79 x 90)-f-3.15 = 594 da. 
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EXAMPLES FOR PRACTICE. 

In what time will 

1. 1395 produce 182.16 interest, if loaned at 6^ per annum P 

2. $1940 amount to $2273.68, if loaned at 8^ per annum ? 

3. $936 yield $69.68 interest, if loaned at 8^ per annum ? 

4. $765 amount to $765.51, if loaned at ^% per annum? 

6. $856 produce $2.14 interest, if loaned at b% per annum ? 

6. $7200 amount to $7239.20, if loaned at 1% per annum ? 

7. Any principal double itself at 3^? At 4^ ? At 5^ ? At %% ? 

8. Any principal treble itself at %% ? Quadruple itself at 1% ? 

9. On Aug. 23, 1888, I loaned $530 at 6^ per annum, and whei, 
the debt became due I received $536.36 in full of principal and intei- 
est for exact time in days. At what date was the debt paid ? 

10. A note of $850 amounted to $855.95 on Oct. 13, 1889. At 
what date was the note drawn, if it drew interest at 4^ per annun.. 
and the time was computed by compound subtraction ? 

;353. To find the principal, when the interest, time, an(i 
rate are given. 

ILLUSTRATIVE EXAMPLE. 

What sum loaned from Apr. 20, 1889, to Dec. 19, 1889, at 8% per 
annum, will produce $8.10 interest ? 

BOLUTioir. Explanation. — Dividing the days 

Apr. 20 to Dec. 19 == 243 da. regarded as hundredths (2.43) by the 

$2.43-r-45 = $.054, int. of $1. quotient of the rate per annum into 360 

8.100-^.054 = $150, A71S. (360^8 = 45) produces .054 as the rate 

of interest for 243 days at 8% per an* 
num (Rem. 1, 241) ; or, regarded concretely, $.054 is the interest of $1 for 243 
days at 8% per annum. Hence, since the given interest ($8.10) is 150 times the 
interest of $1 ($.054) the principal of the given interest must be 150 times $1. 

EuLE. — Divide the given interest by the interest of $1 for the 
given time and at the given rate. 

Note 1. — To find the interest of $1, divide the days regarded as cents by the 
quotient of the rate per annum into 360. If the time be given in years, months, 
and days, reduce to days by Note 4, 242. 

Note 2. — To avoid fractions, instead of applying the above rule, multiply the 
given interest by the quotient of the rate per annum into 360, and divide the result 
by th<^ time in days regarded as cents. Thus, in the 111. Ex., ($8.10x45) + S 48 
= $160. 
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EXAMPLES FOR PRACTICE. 

What principal will yield 

1. 121.85 interest in 69 days at 5^P 

2. $8.82 interest in 84 days at 6^P 

8. $22.50 interest in 135 days at 4^P 

4. $30.94 interest in 6 mo. 28 da. at 9^? 

6. $40.60 interest in 1 yr. 5 mo. 12 da. at 8^P 

6. $67.20 interest in 2 yr. 9 mo. 18 da. at 4^P 

7. $19.60 interest in 1 yr. 2 mo. 21 da. at 5^P 

8. What sum loaned from Sept. 18, 1887, to Mar. 4, 1888, at %% 
per annum, will produce $24.22 interest (find exact time in days)? 

9. A lender received $182 interest on a sum loaned at %% on May 
30, 1888, and paid Jan. 19, 1889. What was the sum loaned (find 
the time by compound subtraction) ? 

10. What sum will produce $514.40 interest in 2 years, 10 months, 
\nd 20 days, at ^\% per annum p 

254. To find the principal, when the amount, time, and 
rate are given. 

ILLUSTRATIVE EXAMPLE. 

What sum of money loaned from Jan. 8, 1889, to May 12, 1889, 
at 2% per annum, will amount to $3134.24? 

SOLUTION. Explanation. — Find the interest 

Jan. 8 to May 12 = 124 days. of $1 at 9% for 124 da. by Note 1, 

$1.24 -^ 40 = $.031, int. of $1. ^^3, and annex to $1, obtaining 

$1 + $.031 = $1,031, amt. of $1. *''^' '^^'l!'*"^"""'"^ *lv^,,^,^, 
«L«. ^.^ ^ ^« ^^r.Mr. Since the given amount ($3134.24) 

3134.240 -i- 1.031 = 13040. j^ g^^ ^^l tj,, ^^^^2 of fl 

l$1.081), the principal to produce the required amount must be 3040 times $1, or 
^3040. 

Rule. — Divide the given amount by the amount of $1 for 
the given time and at the given rate. 

Note 1. — To obtain the amount of $1, find the interest of $1 by Note 1, 253 ; 
and annex the result to $1. 

Note 2. — ^To avoid fractions, multiply the amount by the quotient of the rate 
per annum into 360; and divide the result by the same quotient increased by the 
days regarded as hundredths. Thus, in the 111. Ex., ($3134.24x40) + (40 + 1.24) 
ss$8040. 
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EXAMPLES FOR PRACTICE. 

What principal wiL -^ount to 

1. 1176.13 in 135 days, it i^.. ed at 8^? 

2. 1419.80 in 207 days, if loaned at 6^? 

3. $677.10 in 120 days, if loaned at b%? 

4. 17420.74: in 3 mo. 19 da., if loaned at 4^? 
6. $9051.84 in 1 mo. 11 da., if loaned at 9^? 

6. $1302.75 in 1 yr. 10 mo. 25 da., if loaned at 4^^? 

7. What principal loaned Sept. 5, 1888, at 6^ per annum will 
amount to $4513.60 on Mar. 2, 1889 (find exact time in days)? 

8. On Mar. 18, 1889, 1 borrowed a sum of money at b% per annum, 
and on Aug. 3, 1889, I paid $488.80 in full of principal and interest. 
What was the sum borrowed (find time by compound subtraction) ? 

ReVIE:W OF INTEREST. 

255. Gbn^eeal Directions.— 1. If interest is required, mutr' 
tiply the principal by the rate of interest for the given time. 

To find the rate of interest for the given time, refer to Rem. 1, 241. The 
various processes in which a perpendicular separatrix is used, are the most con- 
venient for executing the above direction. 

2. // interest is given, divide it by the interest of 1 unit of 
the required term, 

1. A note of $582.75, at b%, dated May 2, 1888, was paid- Feb. 14, 
1889. What was the amount of the payment (exact time in days) ? 

2. A partner was allowed 6^ per annum on all sums invested with 
his firm, and charged 6^ per annum on all sums withdrawn. At the 
beginning of the year he had $8000 invested ; on May 13, he invested 
$1500 additional ; and on Aug. 9, he withdrew $800. What was the 
interest balance to his credit at the close of the year (find the exact 
time in days) ? 

3. A note of $850 amounted to $855.10 on July 9, 1888. When 
was the note drawn, if interest was computed for the exact time in 
days at ^% per annum ? 

4. On June 17, 1889, I loaned $812 at b% per annum, and when 
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the debt became due I received $818.09 in full of principal and ordi- 
nary interest computed for exact days. At what time was the debt 
paid ? 

6. On Mar. 3, 1889, a merchant bought goods for 1780.16 on 60 
days' credit, but did not pay for them until June 15, 1889. What 
was the amount then due, computing interest at S% for the exact time 
in days? 

6. What sum loaned at %% per annum on April 13, 1888, will 
amount to 1977.16 on June 11, 1888 (time obtained by compound 
subtraction) ? 

7. A note of 1525.30, bearing accurate interest at 5^, was given 
Jan. 19, 1885. What sum will discharge the note on July 15, 1887, 
no previous payments having been made ? 

8. A house which cost $5400 rents for $30 per month. What is 
the net rate per annum of interest re6eived on the investment, if the 
average annual expenses are $144? 

9. What is the difference between the accurate interest and the 
ordinary interest of $8500 from May 12, 1889, to Oct. 19, 1889, at 8% 
per annum, computing the exact time in days in both cases? 

10. A house which cost $8400 is rented for $700 per annum. What 
is the net annual rate % of interest on the investment, the average 
annual expenses being $125 for taxes, $21 for insurance, $75 for ground 
rent, and $59 for repairs? 

11. On Aug. 15, 1885, I borrowed $7350, and on Mar. 7, 1887, 
I paid $7810.60 in full of principal and ordinary interest, computing 
the time for the fraction of a year in exact days. At what rate per 
annum was the sum loaned ? 

12. How much must I pay for the use of $8350, borrowed at b% 
per annum on Jan. 18, 1887, and returned Dec. 12, 1887 (find the 
time by compound subtraction)? 

13. An attorney collected a claim of $450 with ordinary interest 
thereon for the exact time from Aug. 29, 1885, to Dec. 14, 1885, at 
7^. What were the net proceeds due the creditor, if the attorney's 
rate of commission was 10^ ? 

14. I bought a house and lot on speculation for $15325 ; and 5 
months and 11 days from the date of purchase I sold the property for 
$16200. If money was worth 8^ per annum, how much more did the 
transaction yield than bv lending the purchase money at ordinary 
fnterest ? 

255 
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16. If a man borrow $3450 in Maryland at the legal rate and loan 
it in California at the legal rate, what will be his gain in 11 mo. 9 da.? 

1*6. What annual rate of interest on the net sales is equivalent l.o 
a discount of b% on the gross sales, if the term of credit is 60 days? 

17. What trade discount will equal %% per annum interest on tVe 
net sales, if the term of credit is 90 days? 

COMPOUND INTEREST. 

256. Compound Interest is interest which for the firsi interest 
period is computed upon the principal alone; and for subsequent 
periods, upon the principal increased by its accrued interest. 

Rem. — Interest may be compounded annually, semi-annually, quarterly, or at 
still shorter intervals, if previously agreed to by the parties interested. In most 
States, the collection of compound interest at the maximum legal rate cannot bg 
enforced ; but if the debtor consents to pay it, to receive compound interest at IH 
maximum legal rate does not constitute technical usury. 

ILLUSTRATIVE EXAMPLE. 

What is the interest of $3285.23 for 3 years, if compounded annually 
at 7J^ per annum? 

BOLunoH. Explanation. — It is customary 

13285.23, original principal. i^J"'?r ^X ^^^/^^^^^f ^^ 

229 9664- 1 ^'^ int at W ^"^^^"^ ^^""^ ^^^"^ '^^'^'"'''^ '^^'^^' 

_^^^y^ybb-f-, 1 yr 8 mt. at 1%. ^^^^^^ commencing with the 

$3515.196, principal 2d yr- tenths' order of each principal, 

246.064—, 1 yr's int. at 1%. multiply it by the rate % (hun- 

~ . . dredths), and write the first figure 

$3761.259, prmcipal 3d yr. of each product in the third decimal 

263.288 + , 1 yr's int. at 7 %. place (thousandths), as in the solu- 

$4024.547, amt. at close of 3d yr. *io°- 

3285.23, original principal. , '^^. T""'" TT^\ ""^^^^^^^ 
o jr X |.|jg rejected part of each prmcipal 

$739.32—, comp. int. for 3 yrs. by the rate % to find how much to 

carry to the retained product. 

EuLE. — I. Find the interest of the pidncipal for the first 
interest peri^od, add it to the principal, and the sum will he 
the second principal, 

II. Find the interest of the second principal for the second 
period of time, a-dd it to the second principal, and the siAtn 
will be the third principal, 
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III. Proceed in this manner as many different times as 
there are periods in the given time. The last result will be 
the amount due. 

IV. Subtract the original principal from, the amount du^, 
and the rem^ainder will be the compound interest. 

Note. — If the given time contains a fraction of an interest period, find by the 
rule the amount of the principal to the end of the last complete period; then com- 
pute the interest of this amount for the fraction of a period, and add it thereto to 
find the compound amount for the full time. 

EXAMPLES FOR PRACTICE. 

Find the compound interest. 

Principal, Rate per annum. Time, Interest payahle, 

1. 18500 b% 3 yr annually. 

2. 16200 8^ 2 " semi-annually. 

3. *3500 4^ 4 " annually. 

4. $7200 6% 3 " semi-annually. 

6. $5300 b% 2 '' 5 mo semi-annually. 

6. 19000 t% 2 " quarterly. 

7. $8200 8^ 1 *^ 8 mo quarterly, 

8. $725 6^ 1 " 7 " quarterly. 

9. $1575 10^ 1 ^^ 5 'M8 da. . . quarterly. 

10. $1836 4^ 1 " 2 " 12 " . . . quarterly. 

[In the following examples, find the time by com p. subtraction.] 

11. A man deposited $150 in a savings-bank, and received b% pe? 
annum interest, payable quarterly, and compounded if not withdrawn, 
What amount was to his credit at the close of the second year ? 

12. What is the amount due Feb. 15, 1889, upon a note of $375.15, 
dated May 7, 1885, and drawing interest at Q% per annum, com. 
pounded semi-annually, no payment having been previously made ? 

13. What sum will, on May 19, 1888, discharge a note of $2750, 
dated Aug. 15, 1886, and drawing interest at 8^ per annum, com« 
pounded quarterly, no previous payments having been made ? 

14. A note of $3500, dated May 5, 1884, drawing interest at 6% 
per annum, compounded semi-annually if not paid, had the first 5 
interest payments paid when due. What was the amount due upon 
the note Dec, 25, 1888, if no subsequent payments were made ? 
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267, The labor of computing compound interest may be abridged 
by the use of the following 

Compound Interest Table, 

Showing the amount of $1 at compound interest for am,y number ofyea/ra, from 1 
yea/r to 65 years inclusive. 



Tn. 


Iperet. 


li^peret. 


2 per et« 


2H per ct. 


8 per et. 


^% per et. 


4 per et. 


Tn. 


1 


1.0100 000 
1.02U1 000 
1.0303 010 
1.0406 040 
L06IO 101 


1.0150 000 
1.0302 250 
1.0456 784 
1.0613 636 
1.0772 840 


1.02000000 

1.0404 0000 
1.0612 0800 
1.0824 8216 
1.1049 8080 


1.0250 0000 
1.0506 2->00 
1.0768 9063 
1.1038 1289 
11314 0821 


1.0300 0000 
1.0609 0000 
1.0927 2700 
1.1255 0881 
1.1892 7407 


1.0350 0000 
1.0712 2500 
1.1087 1787 
1.1475 2300 
1.1876 8681 


1.0400 0000 
1.0616 0000 
1.1248 640O 
1.1698 5856 
1^66 5290 


1 
3 
3 

i 


6 

T 
8 


1.0615 203 
1.0721 S64 
1.0828 567 
1.0936 86S 
1.1046 221 


1.0984 438 
1.1098 450 
1.1264 926 
1.143S900 
1^605 466 


1.1261 6242 
1.1486 8567 
1.1716 5988 
1.1960 0257 
1.2189 0442 


1.1506 9342 

1.1886 8575 
1.2184 0290 
1.2488 6297 
L2800 8454 


1.1940 5230 
1.2298 7387 
1.2667 7008 
1.3047 7318 


1.2292 6588 

1.2722 7926 
1.3168 6904 
1.3628 9735 
1U106 8876 


1.2852 1902 
1.3169 8178 
1.3685 6905 
1.4238 1181 
1.4802 4428 


? 

8 


14 
15 


1.1156 68S 
1.1268 250 
1.1380 933 
1.1494 742 
1.1609 090 


1.1779 489 
1.1956 182 
1.2135 624 
1.2317 557 
1.2502 221 


1J48S7421 
1.2682 4170 
1.2986 0668 
1.3194 7876 
1.8458 5884 


1.8120 8666 
1.3448 8882 
1.3785 1104 
L4129 7382 
1.4482 9817 


1.8842 2387 
1.4257 6089 
1U68S 8371 
1.5125 8972 
1.5679 6742 


1.4599 6972 
1.5110 6866 
1.5639 5606 
1.6186 9452 
1.6753 4883 


1.5394 8406 
1.6010 3222 
1.6660 7351 
1.7316 7645 
1.8009 4351 


11 

ii 


16 
IT 
18 
19 
80 


1.1726 788 
1.1843 044 
1.1961 475 
1.2081 090 
1.2201900 


1.2689 858 
1.2880 208 
1.3078 406 
1.3269 507 
1.8468 550 


1.8727 8570 
1.4002 4142 
1.4282 4625 
1.4588 1117 
1.4859 4740 


1.4845 0562 
1.5216 1826 
1.5596 5872 
1.5986 6019 
1.6380 1644 


1.6047 0644 
1.6528 4763 
1.7024 8306 
1.7635 0605 
1.80611128 


1.7339 8601 
1.7946 7555 
1.8674 8920 
1.9225 0132 
1.9897 8886 


1.8729 8125 
1.9479 0060 
2.0258 1652 
2.1068 4918 
2.1911 2314 


19 
80 


1 


1.2322 919 
1.2447 159 
1.2571 630 
1.2697 246 
1.2824 820 


1.3670 578 
1.8875 637 
1.4088 772 
1.4295 028 
1US09 454 


1.5156 6634 
1.5459 7967 
1.5768 9926 
1.6084 8725 
1.6406 0599 


1.6795 8185 
1.7215 7140 
1.7646 1068 
1.8087 2595 
1.8589 4410 


1.8602 9457 
1.9161 0341 
1.9735 8651 
2.0327 9411 
2.0937 7793 


2.0594 2147 
2.1815 1158 
2.2061 1448 
2.2838 2849 
S.3633 4496 


SJt787 6807 
2.8699 1879 
SU647 1565 
2.5633 0417 
2.6658 2638 


1 


26 


1.2962 562 . 
1 J082 089 
1.3212 910 
1.8346 039 
1.3478 490 


1.4727 095 
1.4948 002 
1.6172 222 
1.5399 805 
1.5630 802 


L6734 1811 
1.7068 8648 
1.7410 2421 
1.7758 4469 
1.8118 6158 


1.9002 9270 
1.9478 0002 
1.9964 9502 
2.0464 0739 
2.0075 6758 


2.1665 9127 
2.2212 8901 
2.2879 :768 
2.3665 6551 
2.4272 6247 


2.5315 6711 
2.6201 7196 
2.7118 7798 
2.8067 9870 


2.7724 6979 
2.8833 6858 

2.9987 0882 
3.1186 6145 
8J488 9761 


88 
87 


31 
33 
33 


1.3613 274 
1.3749 407 
1J886 901 
1.4025 770 
1.4166 028 


1.5865 264 
1.6108 243 
1.6341 792 
1.6689 964 
1.6838 813 


1.8475 8882 
1.8845 4059 
1.9222 8140 
1.9606 7603 
1.9998 8855 


2.1600 0677 
2.2037 6694 
2.2588 6086 
2.3153 2218 
2.3782 0519 


2.5000 8035 
2.5750 8276 
2.6528 8524 
2.7319 0530 
2.8188 6245 


2.9050 8148 
8.0067 0759 
8.1119 4235 
8.2208 6088 
8.3336 9045 


8.3731 8841 

S.C080 5875 
8.6483 8110 
8.7941 1684 
3.9460 8899 


1 


40 


1.4307 688 
1.4450 765 
1.4595 272 
1.4741 225 
1.4888 637 


1.7091895 
1.7347 766 
1.7607 983 
1.7872 103 
1.8140 184 


2.0398 8734 
2.0806 8509 
2.1222 9879 
2.1647 4477 
2.2080 8966 


2.4328 8532 
2.4933 4870 
2.5656 8242 
2.6195 7448 
2.6850 6384 


2.8982 7838 
2.98S2 2668 
3.0747 8348 
3.1670 2698 
3.2620 8779 


8.4602 6611 
8.6710 2543 
8.6960 1182 
8.8253 7171 
8.9692 5972 


4.1039 8255 
4.2680 8986 
4.4888 1345 
4.6168 6599 
4.8010 2063 


30 

H 

39 
40 


1! 


1.5037 524 
1.5187 899 
1.6339 778 
1.5493 176 
1.5648 107 


1.8412 287 
1.8688 471 
1.8968 798 
1.9253 330 
1.9S42 ISO 


2.2522 0046 
2.2972 4447 
2.3431 8986 
2.8900 5314 
2.4378 6421 


2.75219043 
2.8209 9520 
2.8915 2008 
2.9638 0803 
3.0379 0328 


8.3598 9893 
8.4606 9589 

8.6714 6227 
8.7815 9584 


4.0978 8381 
4.2412 5799 
4.8897 0202 
4.5433 4160 
4.7028 5855 


4.9930 6145 
6.1927 8391 
5.4004 9527 
5.6166 1608 
5.84117668 




46 


1.5804 580 
1.5962 634 
1.6122 261 
1.6283 483 
1.6446 818 


1.9885 262 
2.OIM 791 
2.0434 783 
2.0741 305 
2.1062 424 


2.4866 1129 
2.6363 4351 
S.5870 7089 
2.6388 1179 
2.6915 8808 


8.1138 5086 
3.1916 9713 
3.2714 8956 
8.3532 7680 
8.4371 0872 


8.8950 4872 
4.0118 9503 
4.1822 5188 
4.2562 1944 
4.3889 0602 


4.8669 4110 
5.0372 8404 
5.2185 8898 
5Ji960 6459 
5.5849 2686 


6*0748 2271 
6.3178 1562 
6.5705 2824 

7.1066 8335 


46 

11 

49 
50 




1.6610 781 
1.6776 889 
1.6944 658 
1.7114 105 
1.7285 246 


2.1868 211 
2.1688 734 
2.2014 065 
2.2344 276 
2.2679 439 


8.7464 1979 
2.8003 2819 
2.8563 3475 
2.9134 6144 
2.9717 8067 


sieill 1235 
8.7013 9016 
8.7939 2491 
8.8887 7308 


4.5154 2320 
4.6508 8590 
4.7904 1247 
4.9341 2485 
5.0821 4859 


5.7803 9930 
5.9827 1327 
6.1921 0824 
6.4088 3202 
6.6331 4114 


7.3909 5068 
7,6865 8871 
7.9940 5226 
8.3138 1435 
8.6468 6602 


§ 



NoTB 1.— To find the amount to which any given principal, at compound Interest, will increase at any rate per 
•onmn, and for any number of years given in the preceding tables : 

Multiply thegieen prinoipaibj/ theamount 0/ $1 o/ pHrusipal for the givat time and rate per eutnum, OBAoumin 
thelbHe. 

Kon 2.— To find the compound interest which any given principal will produce at any rate per annum, and fbr 
any number of years given in the preceding tables : 

Subtrael 91/< om the amount o/^l for the given time and raie per annumy as ehown in the taNe; (he reeuU will he 
Ctm eompotmd intereet qf%\<^ t»>4aeboaL MvJtip^ the compound intereat <^ $1 qfprindpdl hy Ae gicen prinejpol 
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INTERE8T. 



Compound Interest Table, 

Shotoing the amoitnt of Si at compound interest for cmy numhw ofyea/rafrom 1 
year to 65 years inclimve. 



In. 


AH per et. 


6 per ct. 


6 per ct. 


7perct. 


Sperct. 


9perrU 


10 per tU 


Tm. 


1.0450 0000 


1.0500 000 


1.0000 000 


1.0700 000 


1.0800 000 


1.0900 000 


1.1000000 


1 


j{ 


1.0920 86i)0 


1.1026 000 


1.1236 000 


1.1449 000 


1.1664 000 


1.1881 000 


1.2100 000 


3 


3 


1.1411 6612 


1.1676 250 


1.1910 160 


1.2250 430 


1.8507 180 


1.8960 290 


1.3310 000 


3 


4 


1.1025 1860 


1.2155 063 


1.2624 770 


1.3107 960 


1.3604 890 


1.4115 816 


1.4641000 


4 


6 


1^61 8194 


1.2762 816 


1.3382 256 


1.4025 617 


1.4698 881 


1.5886 240 


1.6105 100 


5 


6 


1.S022 0012 


1.3400 9'9 


1.4185 191 


1.5007 304 


1.6868 748 


1.6771 001 


1.7715 610 


6 


7 


1.8608 6183 


1.4071 004 


1.5036 803 


1.6057 815 


1.7188 848 


1.8260 891 


1.9487 171 




8 


1.4221 0061 


1.4774 554 


l.:938 481 


1.7181 862 


1.8509 808 


1.9985 626 


8.1485 888 


8 


9 


1^60 9514 


1.5313 282 


1.6894 790 


1.8384 692 


1.9990 046 


8.1718 933 


8.8579 477 


9 


10 


1.5629 6942 


1.6288 946 


1.7908 477 


1.9671 614 


2.1688 250 


2.8078 637 


8.5987 486 


10 


11 


1.6228 6305 


1.7108 394 


1.8988 986 


8.1048 620 


8.3816 890 


2.5804 264 


2.8581 167 


11 


19 


1.6058 8148 


1.7958 508 


8.0121 966 


8.2521 016 


8.5181 701 


2.8126 648 


8.1884 284 


13 


13 


1.7721 9610 


1.8856 491 


2.1329 288 


3.4098 460 


8.7196 837 


8.0658 046 


8.4528 712 


13 


14 


1.8519 4492 


1.9799 313 


2-2609 040 


8.5786 848 


8.9371 936 


8.8417 870 


8.7974 983 


14 


16 


1.93Se8244 


2.0789 288 


8.3966 688 


2.7690 816 


S.1721 091 


8.6424 885 


4.1778 488 


15 




2.0328 7015 


2.1828 746 


8.6408 6n 


S.9521 638 


8.4869 426 


8.9703 059 


4.5949 786 


16 


17 


2.1183 7681 


2.2920 183 


8.6927 728 


8.1588 153 


8.7000 181 


4.8876 334 


6.0544 703 


17 


18 


2.2084 7877 


2.4066 192 


8.8543 392 


8.3799 823 


8.9960 196 


4.7171 8t4 


6.5599 178 


18 


19 


8.3078 6031 


2.5269 602 


8.0256 995 


S.6166 876 


4.3157 on 


6.1416 613 


6.1159 890 


19 


80 


2.4117 1402 


2.6632 977 


8.2071 8J5 


8.8696 846 


4.6609 671 


6.0044 108 


6.7875 000 


80 


fil 


2.5202 4116 


8.7858 626 


8.3996 636 


4.1406 624 


6.0388 837 


0.1088 077 


7.4008 499 


81 


83 


8.6336 6201 


2.9252 607 


3.C036 374 


4.4304 017 


6.4366 404 


6.6686 004 


8.1408 749 


88 


S3 


2.7521 6635 


8.0715 238 


3.8197 497 


4.7405 809 


6.8714 637 


7.8678 745 


8.9643 024 


83 


84 


2.8760 1883 


3.2250 999 


4.0489 346 


6.0723 670 


6.3411 807 


7.8110 833 


9.8497 827 


84 


85 


8.0064 3446 


3.3863 640 


4.2018 707 


6.4274 626 




8.6880 807 


10.8347 059 


85 


96 


8.1406 7901 


3.5556 727 


4.6498 830 


6.8073 529 


7.8968 638 


0.8991 579 


11.9181 765 


86 


97 


8.2820 0956 


3.7334 603 


4.8223 459 


e.2I38 676 


. 7.9880 615 


10.2450 821 


13.1099 942 


87 


98 


3.4296 9909 


8.9201 291 


6.1116 887 


6.6488 884 


8.6271 064 


11.1671 895 


14.4809 936 


88 


89 


3.5840 3649 


4.1161 356 


6.4188 879 


7.1148 671 


9.3172 749 


18.1781 821 


15.8630 980 


89 


SO 


8.7463 1813 


4.3219 424 


6.7434 912 


7.6122 650 


10.0620 669 


18.2670 786 


17.4494 088 


30 


31 


8.9138 6745 


4.5380 S95 


6.0881 006 


8.1451 129 


10.8676 694 


14.4617 696 


19.1948 425 


31 


38 


4.0899 8104 


4.7649 415 


6.4533 867 


8.7158 708 


11.7870 880 


15.7688 288 


81.1187 768 


38 


33 


4.2740 3018 


6.0031 885 


6.8405 899 


0.3258 898 


12.6760 406 


17.1880 284 


28.8861644 


33 


34 


4.4663 6154 


5.2333 480 


7.2510 253 


9.9781 135 


13.6901 836 


18.7284 109 


85.6476 699 


34 


35 


4.6673 4781 


6.6160 154 


7.6860 8G8 


10.6766 815 


14.7868 448 


80.4189 079 


88.1024 869 


35 


36 


4.8778 7846 


5.7918 161 


8.1478 620 


11.4239 428 


15.9681 718 


82.8513 850 


20.9126 806 


36 


37 


6.0968 6049 


6U)811 060 


8.6360 871 


12.2236 181 


17.2456 856 


84.2538 858 


84.0089 480 


37 


38 


6.3262 1921 


6.3854 773 


9.1648 624 


13.0708 714 


18.6252 756 


26.4860 806 


87.4048 434 


38 


39 


5.5658 9908 


6.7047 612 


9.7035 076 


13.9048 204 


23.1152 977 


28.8159 817 


41.1447 778 


39 


40 


6.8163 6454 


7.0399 887 


10.2857 179 


14.9744 678 


21.7246 815 


81.4094 800 


45.8592 656 


40 


41 


6.0781 0094 


7.8919 888 


10.9028 610 


16.0226 699 


23.4624 838 


84.2862 670 


49.7851 811 


41 


I2 


6.3516 1548 


7.7615 876 


11.5570 827 


17.1442 668 


25.3304 819 


87.3175 320 


64.7636 992 


43 


43 


6.6374 8818 


8.1406 6G9 


12.2504 646 


18.3443 648 


27.3666 404 


40.6761 098 


00.2400 698 


43 


44 


6.9361 2290 


8.5571 503 


12.9854 819 


19.6284 596 


23.5550 717 


44.8369 697 


66.8640 761 


44 


45 


7.2482 4843 


8.9850 078 


13.7646 108 


21.0024 618 


31.8204 494 


48.8873 861 


78.8904 837 


45 


46 


7.5744 1961 


8.4342 682 


14.5904 875 


22.4726 234 


84.4740 858 


62.6767 419 


80.1706 821 


46 


47 


7.9152 6849 


9.8059 711 


15.4659 167 


24.0457 070 


37.2320 123 


67.4176 486 


88.1974 858 


47 


48 


8.2714 6557 


10.4012 697 


16.3938 717 


25.7289 065 


40.2106 731 


63.5853 870 


97.0172 838 


48 


49 


8.6436 7107 


10.9218 331 


17.3776 040 


27.5299 800 


43.4274 190 


08.2179 083 


106.7189 678 


49 


50 


9.0826 36;!7 


11.4678 998 


18.4801 548 


2J.4670 251 


46.9016 125 


74.8575 201 


117.3908 620 


60 


51 


9.4391 0490 


12.0407 698 


19.5263 636 


81.6190 168 


60.6637 415 


81.0496*969 


129.1299 882 


61 


52 


9.8638 6463 


12.6428 088 


20.6968 853 


83.7858 480 


54.7060 408 


88.8441 096 


142.0429 820 


63 




10.3077 3853 


13.2749 487 


81.9386 985 


36.0861 824 


53.0825 241 


96.2951 449 


166.2478 268 


53 


54 


10.7715 8677 




23.2560 204 


38.6181 509 


63.8091 260 


104.9617 079 


171.8719 477 


54 


65 


11.2563 0817 


14.6356 809 


24.6508 216 


41.8160 015 


68.9188 661 


114.4088 016 




65 



NoTX 3.— The amount of $1 for more than 55 years is equal to the product of the amount of $1 for any two or 
more numbers of years in the Table whose sum is equa. .o the given time. Thus, the amount of $1 at compound In- 
terest for 98 years at 8 per cent per annum, is equal to the product of the amount of $1, at 8 per cent , for SO years 
(246.9016125) multiplied by the amount of $1, at 8 per cent, for 48 years ($40.2105731), that is, $46.9016126 X4C.2105731, 
or $1885.9407179+. 

Note 4.— When the interest is to be compounded semi-annually, And, tnm the Table, the amount or intorest at 
one-Jtalf the rate per annum for twice the number of years. Thus, the compound interest of $1 for 10 years at 6 per 
cent, per attnum. payable gemi-annuaHy, is the same as the compound interest of |1 for 20 years at 2M per cent per 
annum, jxif/a&fe aunuatty; and the compound interest of any sum for 8 years at 4 per cent per annum, mmpomded 
quarterly^ is the same as the compound interest of the same sum for 32 years, at 1 per cent per aimnm, eompmrndtd 
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TRUE DISCOUNT, 177 

258. Application of the compound interest tables. 

EXAMPLES FOR PRACTICE. 

1. What is the interest of $8000 for 28 years, if compounded 
annually at Q% per annum ? 

SOLUTION. 

$5.1116867, compound amount of $1 of principal for 28 years at 6^. 
1. , the principal, above compounded, which is to be deducted. 

$4.1116867, compound interest of $1 of principal for 28 years at 6^. 
8000, given principal. 



$32893.4936000, comp. int. of $8000 of principal for 28 years at 6^. 

Find from the table the 

2. Interest of $9600 for 17 years if compounded annually at 7^. 

3. Amount of $7500 for 51 years if compounded annually at b%. 

4. Interest of $3200 for 36 yr. 3 mo. .if compounded yearly at 6^. 

5. Interest of $875 for 15 years if compounded half-yearly at 4^. 

6. Amount of $425 for 23 years if compounded half-yearly at 8%- 

7. Interest of $8200 for 9 yr. 5 mo., compounded half-yearly at 6^- 

8. Interest of $9300 for 8 years if compounded quarterly at 4^. 

9. Amount of $1500 for 18 years if compounded quarterly at 6^. 

TRUE DISCOUNT. 

259. The Present "Worth of a debt due at a future time is \ii 
value now. Hence, it is a sum which, if put at interest to-day, yi}\ 
amount to the debt-wjien that debt becomes legally due. 

360. Discount is the sum deducted for the payment of a del \ 
before it is legally due. 

261. True Discount is interest to be deducted which has beej 
computed updn the present worth taken as the principal. 

Rem. — True Discoimt is the difEerence between the present worth of a debt 
and its worth at legal maturity. 

263« To find the present worth of a debt is an application o( 
354, the debt corresponding to the amount j its present worth, to the 
358—363 



178 INTEREST. 

principal ; the rate per annum which money is worth, to the rcUe ; 
and the intervening time to the maturity of the debt, to the time, 

263. To find the present worth of a debt. 



ILLUSTRATIVE EXAMPLE. 

I owe ITST.OS, which is legally due in 4 mo. 16 da. without inter- 
est. What is the present worth of this debt if the current rate of 
interest is S% ? What is the true discount if paid to-day ? 

iiBST SOLUTION. Explanation. — 

4 mo. 15 da. = 135 da. fl placed at interest 

11.35 -^ 45 = $ .03, true disct. of II at 8^. ^^^^ ** ®^^ ^^^ 

II + 1.03 = 11.03, worth of II in 4 mo. 15 da. T^^'lVf *^'^ '^ 

' . ^ M 4 mo. 10 da. 

1757.05 -h 11.03 = 735 times II, or 1735. jf the present 

1757.05 — 1735 = 122.05, true discount. worth of |1.03 of my 

debt is $1, the pres- 
ent wotiih of 1757.05, or the whole of my debt, must be as many times |1 as |1.03 
is contained times in |757.05, or |735. 

BBooND SOLUTION. EXPLANATION. — ^In the first solution, the divi- 

45 + 1.35 =: 46.35 dend is 1757.05 and the divisor unreduced is 

1757 05 1 + ^/; a^d to clear this divisor of its terminal 

. ^ fraction (HV')» multiply as in the second solution 

.^ ^iz^ both dividend (|757.05) and divisor (1 + ^) by the 

46.35 ) 134067.25 ) 1735 denominator of the divisor (45), obtaining 45 times 

1757.05, or |34067.25, as the new dividend and 45 
times (1 + 4fy^), or 46.85, as the new divisor. That is, multiply the debt hy the 
quotient of the rate per cmnum into 360, cmd divide the result by the same quotient 
increased by the days of prepayment regarded as hundredths. 

Remark. — If the given rate per annum is not an exact divisor of 360, to avoid 
an inconvenient fraction, multiply the debt by 360, and divide the product by 860 
increased by as many times the days of prepayment regarded as hundredths as the 
given rate is times 1%. Thus, in the illustrative example, if the rate had been 
7% ; the solution would have been ($757.05 x 360) -f- 360 + (1.85 x 7). 

Rule. — Divide the debt by the amount of $1 for the inter- 
vening time at the prevailing rate of interest, to find the pres- 
ent worth. Subtract the present worth from the debt to find the 
true discount. 

NoTB 1. — To find the amount of |1, refer to Note 1, 254. When it is seen 

262—363' 



TRUE DISCOUNT. 179 

that the amount of $1 will form an awkward divisor, employ the second solution of 
the illustrative example. 

Note 3. — To obtain the present worth of a debt drawing interest, first find 
what will be its amount at maturity, and then apply the rule. 

EXAMPLES FOR PRACTICE. 

Find the present worth and true discount 

1. Of $834.08 if due in 18 days and money is worth b%. 

2. Of $8320.01 if due in 73 days and money is worth 6^. 

3. Of $306.20 if due in 93 days and money is worth 8^. 

4. Of $305.55 if due in 7 mo. 15 da. and money is worth %%. 
6. Of $276.30 if due in 5 mo. 18 da. and money is worth b%, 

6. I bought 900 barrels of flour at $8 per barrel, one-half of which 
was to be paid in 6 months, and the remainder in 9 months. I paid 
the present worth of the bill at the date of purchase, the current rate 
of interest being 6^. How much less than the sum due at maturity 
did I pay for the flour? 

7. A merchant offers a lot of goods for $587.25 and 90 days* 
credit. What will be an equivalent cash offer, money being worth b% ? 

8. I can buy flour at $8. 10 per .barrel and 4 months* credit, at 
17.95 and 2 months* credit, or at $7.86 for cash. What is the cost of 
S50 barrels bought on the most advantageous of these terms, money 
being worth 8^ per annum ? 

9. A merchant paid the present worth of a debt of $803.60, 18 
days before it was due. What was the true discount allowed, money 
then being worth 9^ ? 

10. The invoice price of merchandise purchased on 60 days* time 
was $840, on which I was allowed a trade discount of 20^ and 10^. 
I paid the present worth of the debt one week after the date of pur- 
chase, the rate of interest then current being 8^. How much less 
than the invoice price did I pay for the merchandise ? 

11. A bill of $5300, payable in 4 months, was settled 3 months 
after the date of purchase by paying its present worth. What was 
the true discount at 6^ per annum ? 

12. If a debt of $3200 is payable in 6 months with interest at Q% 
per annum, what will be its present worth three months before ma- 
turity, money then being worth 8^ per annum ? 

13. On Jan. 18, 1888, I bought a quantity of merchandise fot 
$8000, on 3 months* credit. Ou Feb. 1, 1888, I made a payment ol 
S63 



180 COMMERCIAL PAPER. 

12500 ; on Mar. 4, 1888, I made a second payment of $1800 ; and on 
Mar. 15, 1888, I paid the remainder of the debt at its present worth. 
How much did I pay Mar. 15, 1888, if the current rate of interest 
was %%? 

COMMERCIAL PAPER. 

264. Commercial Paper embraces notes, checks, drafts, bills 
of exchange, letters of credit, etc., etc. 

365. A Note (often called a promissory note) is a written prom • 
ise by one party to pay to another a specified sum of money on de- 
mand, or at a designated time. 

266. The Maker of a note is the party who makes the promise 
over his own signature ; the Payee of a note is the party to whom^ 
or to whose order, the note is made payable ; the Holder of a note is 
the party who owns it ; and the Face of a note is the sum of money 
(not including the interest which it may accrue) which the maker 
promises to pay the payee or holder of the note. 

367. A Negotiable Note is one which is made payable to the 
bearer, or to the order of the payee. A negotiable note can be sold 
or transferred. 

Rem. 1. — When a note is made payable to bearer, any person who is the lawf al 
holder of the note is the payee. 

Rem. 2. — When a note is made payable only to the party named therein, it is 
said to be non-negotiable. 

368. An Indorsement is matter written on the back of a note 
or other commercial paper. 

Rem. 1. — An indorsement is usually the signature of the payee, guarantor, or 
lawful holder, upon the back of a negotiable note or other negotiable paper; and 
its puirpose is to enable the payee or lawful holder to sell or transfer his title or 
ownership to another. 

Rem. 2. — The person who signs his name upon the back of a note is called an 
tndorser, and the person in whose favor the indorsement has been made is called 
the indorsee. 

Rem. 3.— One effect of an indorsement is to make the indorser liable to tbj 
indorsee or any subsequent holder of the note for its payment at maturity, if th«e 
maker of the uote or prior iudorsers fail to pay it at maturity. 
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Rem. 4. — ^An indorsement in Uank is simply the signature of the indorser 
written upon the back of the negotiable paper, by which it is made payable with- 
out further indorsement to any person who may subsequently become its holder. 
An indorsement in fiUl is one in which the indorser states over his signature to 
whose order the negotiable paper is payable. A conditional indorsement is one 
which is subject to certain specified conditions, without the performance of which 
the indorser cannot be held liable. A restrictive indorsement is one which restricts 
the payment of the negotiable paper to some particular person ^o that he cannot 
transfer it, even if he wished. A qualified indorsement is one in which the in- 
dorser relieves himself from responsibility for payment by writing over his signa- 
ture the words ** without recourse,''* The purpose of a qualified indorsement is to 
enable the indorser to sell or transfer his title to negotiable paper without subject- 
ing himself to liability for its payment if protested. 



(Jn Blank.) 



Specimen Forms of Indorsement. 

(7« Fun.) (Conditional.) (Restrictive.) 



W.&HUL 



Pay to R. 8. 
Jones, or or- 
der. 

W. 8. Hill. 



Pay to R. 8. 
Jones, or or^ 
der, unlees, 
before ma- 
tarity, I give 
▼on notice not 

^8. HUl. 



Pay to R. 8. 
Jones only. 
W. S. Hill. 



(Qualifled.) 



Pay to R 8. 
Jones, or or- 
der, without 
reconrse. 
W. 8. HUl. 



269* A Protest of a negotiable note is a formal statement by a 
notary public, at the request of the holder, that said note was pre- 
sented to the maker thereof for payment, and by him refused. 

Rem. 1. — ^In case of non-payment of a note by the maker, each indorser can be 
held liable only after a formal protest has been made, and proper notice given to 
him. Each indorser may, in turn, be held liable to every subsequent indorsee, 
and may look for indemnity to every antecedent indorser. 

Rem. 2. — A note, when due, must be presented at the place at which it is made 
jjayable. When no particular place is specified, it is payable at the maker's place 
cf business during business hours; or if his place of business is not known, at his 
place of residence during family hours. 



370. Days of Grace are the three days beyond the time speci- 
fied in the note, which are usually allowed for its payment unless the 
note contains the words ** without grace/' 
268-270 
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271. The Maturity of a note is the time at which the note be- 
comes legally due, and includes the "days of grace/^ 

Rem. 1. — Demand for the payment of a note should be made at maturity ; and 
upon failure of the maker to pay the note, it should at once be protested, notice of 
which protest must be sent to the indorsers on the day of maturity or the next, 
otherwise they cannot be held responsible. 

Rem. 2.— -If a note mature on Sunday or any legal holiday, in most States it 
must be paid on the day previous ; and if a legal holiday occur on Monday, notes 
maturing on that day must be paid on the preceding Saturday. In New York, 
however, notes maturing on Sunday are payable the follomt^ business day. 

Rem. 3. — It is lawful to compute interest or discount for cUl.S of the days of 
grace, though the debtor may lose the benefit of the last day of grace because it 
happens to fall on a Sunday or a legal holiday. 

Rem. 4.— Calendar months are understood if the time is expressed in months. 
By a calendar month is meant the length of time from any date of one month to 
the same date of the succeeding month, whether the included days of the calendar 
month be 28, 29, 30, or 31. 

Rem. 6. — ^If, in estimating the time of a note by calendar months, it should be 
found to fall due on the 29th, 80th, or 31st of a month which contains less than 
that number of days, the note would be nominally due on the last day of such 
month, and legally due on the 3d day of the succeeding month. 

2T2. To find the date of maturity when* the time is 
expressed in days. 

ILLUSTRATIVE EXAMPLE. 

A promissory note dated Sept. 9, 1889, was made payable 60 days 
after date. What was the date of legal maturity ? 

soLimoN. Explanation. — Subtract the 

60+8 = 63 days, time to run. number of days which the note 

21 '* remaining in Sent ®^^^^ ^*^ ^ '^^ ^^ ^P*' (30—9 = 

— 6 r • 21) from the full time the note 

42 '* after September. has to run (60 da. + 3 da. grace = 

81 '* in October. 63), obtaining 42 days as the time 

IT -. Ti loon X 'i. which the note has to run in the 

Not. 11, 1889, maturity. ^^^^^^ ^^^^.^^ S^p^^^, 

Subtract the full number of days 
!n the next succeeding month to Sept. (Oct. = 81 da.), obtaining 11 da. which the 
note has to run in the next succeeding month (Nov.). 

Mental Process. — ^Reduce the time to uniform calendar months of 80 da. 
each (68 da. = 2 mo. 8 da.); add the result to the date of the note (Sept. 9 + 2 mo. 

271—272 



COMMERCIAL PAPER. 



183 



8 da. = Nov. 12); make correction by deducting 1 day for the incladed Sl-day 
month of Oct. (Nov. 12-1 = Nov. 11). 



EXAMPLES FOR 

Find the date of legal maturity. 



PFtaCTICE. 



Date of note. Nominal time. 

1. Feb. 18, 1889 60 days. 

2. Mar. 31, 1888 ...30 " 

3. Aug. '5, 1889.... 90 '* 

4. Dec. 31, 1887.... 60 '' 
6. Sept. 30, 1888.... 40 " 



Dctte of note* 

6. Jan. 19, 1888 . . 

7. Apr. 4, 1889., 

8. June 25, 1888., 

9. May 13, 1887.. 



Nominal tim$. 
. . 90 days. 
..60 " 
. . 4 months. 
..3 " 



10. Oct. 31, 1889 2 



273. To find the number of days to legal maturity. 



ILLUSTRATIVE EXAMPLE. 

A note dated Mar. 12, 1888, was made payable 3 months after 
date. What was the number of days to legal maturity ? 



Explanation. — Mar. 12 + 8 
mo. = June 12, nominal date of 
maturity. Add 3 days for grace, 
obtaining June 15 as the legal 
date of maturity. Find the num- 
ber of days between Mar. 12 and 
June 15 by Rule, 181, obtaining 
95. 

Mental Process. — Multiply 
the number cf calendar months by 30 (8 x 30 =^ 90) ; to the product add 8 days for 
grace (90+3 = 93) ; and increase the result 1 day for each of the included Sl-day 
months of Mar. and May (93+2 = 95). 



flOLUnOK. 

Mar. 12 + 3 mo. 3 da. = June 15, 

Days remaining in March 
** in April 
" '' May 
*' included in June 



= 19. 
= 30. 
= 31. 
= 15. 



'' from Mar. 12 to June 15= 95. 



EXAMPLES FOR PRACTICE. 

Find the number of days to legal maturity. 



Date of note. Nominal time. 

1. Sept. 12, 1888. . . .4 months. 

2. Aug. 30, 1889.... 2 " 

3. Jan. 8, 1888.... 3 " 

4. Dec. 15, 1887.... 4 " 
6. Apr. 3, 1889 3 " 
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Date of note. Nominal time, 

6. July 4, 1889 5 months. 

7. Feb. 15, 1888 2 '' 

8. Oct. 12, 1887 6 '* 

9. May 8, 1888 3 " 

10. July 2, 1889 4 •« 
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2114:. To find the number of days between two dates. 



ILLUSTRATIVE EXAMPLE. 

A promissory note dated May 16, 1889, was nominally due Aug. 2, 
1889. What was the number of days to legal maturity? 

BOLUTioK. Explanation. — ^Add 3 days of grace 

to the result obtained by applying Rule, 
181. 

Mental Peocess. — Ma^r 15 to Aug. 15 
= 3 mo. or 90 da. ; therefore to Aug. 2, it 
will be 13 days less than 90, or 77 da. ; to 
which add 1 day for each of the 31-day 
months of May and July, obtaining 79; 
and 3 days for grace, obtaining 82. 



Days remaining in May, 


16 


" in June, 


30 


" in July, 


31 


" included in Aug., 


2 


" of grace. 


_3 


** note has to run. 


82 



EXAMPLES FOR PRACTICE. 
Find the number of days to legal maturity. ' 



Date of note. Nominally due, 

1. May 3, 1889, Sept. 15, 1889. 

2. Aug. 19, 1888, Dec. 5, 1888. 

3. July 8, 1889, Oct. 12, 1889. 

4. Apr. 5, 1887, July 8, 1887. 
6. Sept. 9,1888, Jan. 12, 1889. 



Date of note. Nominally due, 

6. Jan. 8, 1888, Apr. 15, 1888. 

7. Dec. 31, 1887, Mar, 3, 1888. 

8. Feb. 12, 1889, July 8, 1889. 

9. Sept. 8, 1888, Dec. 12, 1888. 
10. May 30, 1889, Sept. 28. 1889. 



BANK DISCOUNT. 

375. A Bank is an incorporated institution.for the issue, custody, 
or loaning of money, for discounting commercial paper, and for facil- 
itating the transmission of money from one place to another by means 
of checks, drafts, or bills of exchange. 

Rem. — Many banks perform only a part of the functions enumerated above. 

276. Bank Discount is a deduction made from the sum due 
upon a note at maturity for cashing or buying such note before 
maturity. This deduction is the simple interest of the sum due at 
maturity, computed for the number of days between the date of dis- 
count and the date of maturity. 

Rem. 1. — Bank discount is computed on the face of a note which does not draw 
interest, and upon the face plus its accrued interest at maturity of a note which 
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draws interest ; since, in the former case, the face, and in the latter, the face plus 
its accrued interest, will be the sums respectively due at maturity. 

Rem. 2.— In allowing interest upon interest-bearing notes when the time of 
payment is expressed in months, many banks allow only 30 days to each expressed 
month. 

277. The Term of Discount is the time from the date of dis- 
count of a note to the date of its maturity. 

Rem. — Ordinarily, in computing the interval between two dates, the first day 
of the interval is omitted ; but in the banks of Philadelphia, Baltimore, and some 
other cities, it is customary to include both the day of discount and the day of 
maturity, which is equivalent to charging discount for one day more than the 
actual time. 

278. The Proceeds of a note is the sum received for it at the 
date of discount, and is equal to the sum due at maturity minus the 
discount. 

279. Computations in Bank Discount may be made in accord- 
ance with the principles of percentage, the sum due at maturity being 
regarded as the base ; the bank discount and proceeds as percentages. 
Hence, 

General Formula. 

Sum due ) ^ The direction for the use of this formula 

at maturity \ ^^ ^ **^® ^^^ ^ ^^^^ ^^ ^®^*^ Form., 214. 

( Rate ^ for ^^^ ^* — ^^® ^^^ ®^ discount for the 

] qiven time. ^^®° ^^™® ^® ^^^^ ^^ dividing the term of 
Discount \ . 4 ' discount, in days, regarded as hundredths, 

by the quotient of the rate per annum into 
360. 



Proceeds 



vy 



Rem. 2.— Since the sum due at maturity — the discount for the given time = 
the proceeds, so the rate of the sum due at maturity (100%) — the rate of discount 
for the given time (Rem. 1) = the rate of proceeds. 

280. To find the bank discount or proceeds of a note. 

ILLUSTRATIVE EXAMPLE. 

A note of $1200, dated June 13, 1889, and payable 4 months after 
date, was discounted at bank, July 2, 1889. What were the date of 
276-280 
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maturity^ the term of discount^ the bank discount^ and the proceeds 
of the note, the rate of bank discount being 6^ ? 



June 13 +- (4 mo. 3 da.) = Oct. 16, date of maturity (Rem. 4, 271). 
July 2 to Oct. 16 = 106 days, term of discount (274). 
Interest of $1200 for 106 da. at Q% = 121.20, bank discount (244). 
$1200 — $21.20 = $1178.80, proceeds (278). 

Rule. — I. Compute the interest of the sum due at maturity 
for the term/ of discount at the given rate per annum ; the re- 
sult luUl he the bank discount. 

II. Subtract the bank discount from the sum due at matu- 
rity to find the proceeds, 

EXAMPLES FOR PRACTICE. 

Find the date of maturity, term of discount, bank discount, and 
proceeds. Include or exclude grace as the teacher may lirect. 

Face of note. Date of note. Time. DateofdiecH, Rateofdiac't 

1. $1500 . . .Jan. 5, 1889. . . 60 days . . . .Feb. 1, 1889 6^ 

2. $950 .... Sept. 30, 1889. . . 90 days .... Nov. 8, 1889 1% 

3. $325 .... Mar. 9, 1888. . . 30 days .... Mar. 12, 1888 %% 

4. $150 .... Nov. 8, 1889. . . 3 months . . Jan. 1, 1890 ...... 8^ 

5. $500. . . .Feb. 5, 1888.. .60 days. . . .Feb. 28, 1888 %% 

6. $1200 . . . Oct. 31, 1887. . . 4 months . . Jan. 8, 1888 b% 

7. $275 .... Apr. 3, 1889. . . 2 months . . Apr. 15, 1889 6% 

8. $2800 . . . Aug. 15, 1888. . . 90 days .... Sept. 6, 1888 t% 

9. $5200 . . . May 6, 1888. . . 6 months . . Sept. 18, 1888 6% 

To enable the learner to discriminate between the various forms of 
notes in general use, we append a specimen of each. 

10. Demand Note. 

$218^jf. Baltimore, Md., Jan. SO, 1889. 

On demand, for value received, I promise to pay Samuel Wol- 
verton, or bearer. Two Hundred and Eighteen -f^ Dollars, with 
interest. E. C. Clay. 

Rem. — ^The above note is payable whenever presented (on demand); is negotia- 
ble (payable to bearer) ; and bears interest from the date of the note at the legal 
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rate of Maryland. If "or bearer" had been omitted, it would have been non- 
negotiable, since it would then have been payable to Samuel Wolverton, only. 

What would have been the sum due upon the preceding note, if it 
had been presented for payment Feb. 19, 1889? 

11. TiMB Note [without interest). 

$3000. Dayton, Ohio, June S, 1888. 

Three months after date, for value received, I promise to pay Geo. 
0. EouND, or order. Three Thousand Dollars. 

Joseph S. Sinclair. 

Rem. — The above note is payable 8 mo. 3 da. from June 8, or on Sept. 6, 1888. 
Since it is payable to the " order of " Geo. C. Bound, it is negotiable with Geo. C. 
Round's indorsement. No interest is mentioned in the note, hence it cannot draw 
interest until maturity, after which, if it is not then paid, it will draw interest at 
the legal rate in Ohio. 

Find the term of discount, the discount, and the proceeds, if the 
preceding note had been discounted at bank July 15, 1888, at 8^. 

12. Time Note {with interest). 

S790:i^. New York, May S, 1889. 

Ninety days after date, I promise to pay John Armstrong, oi 
bearer. Seven Hundred and Ninety -f^ Dollars, with interest at %%. 
Value received. W. A. Marbury. 

Bem. — ^The above note is payable 93 days after May 8, or on Aug. 4, 1889. 
Since it is payable to John Armstrong, or hea/rer^ it is negotiable without John 
Armstrong's indorsement. It draws interest from May 8, until paid. 

What would have been the discount and the proceeds, if the above 
note had been discounted June 24, 1889, at 8^? 

13. Joint Note. 

$688. Chicago, Sept. 9, 1889. 

Four months after date, we promise to pay to the order of Samuel 
GuNN & Co., Five Hundred and Thirty-eight Dollars, for value re- 
ceived. • James E. Jones. 

EoGER A. Palmer. 

Rem. — ^The above is called a joint note because it is signed by more than one 
person, who are jointly responsible for its payment; that 'is, each maker is only 
individually responsible for the payment of his proportionate part (one-half) of the 
face of the note. 

S80 
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What are the date of maturity, the term of discount, the discount, 
and the proceeds of the above note, if discounted at bank Nov. 13, 
1889, at %% ? 

14. Joint and Several Note. 

$489^. ^ Boston, Dec. 8, 1888. 

One month after date, we jointly and severally promise to pay to 
the order of Henry Black, Four Hundred and Eighty-nine -^ 
Dollars. Value received. J. E. Pryo'r. 

W. 0. Holmes. 

Rem. — The effect of a joifU note is to hold its makers only jointly responsible* 
for its payment; but that of a joint and several note is to hold either maker indv- 
viduaUy responsible for the payment of the full amount of the note if the other 
defaults. 

What are the date of mtturity, the term of discount, the discount, 
and, the proceeds of the preceding note, if discounted at bank Dec. 
V.l, 1888, at 8^ ? 

16. Note Payable at a Bank. 

$600. Philadelphia, May 2, 1889. 

Ninety days after date, I promise to pay to J. M. Gaulden, or 
order. Five Hundred Dollars, without defalcation, at the First 
National Bank. Value received. Geo. W. Keller. 

Rem. — ^In Pennsylvania the phrase "without defalcation" is required in a 
note to make it negotiable. 

What were the discount and the proceeds of the above note, if 
discounted at the bank June 18, 1889, at 8^? 

16. Note Payable to One's Own Order. 

$600. New Orleans, Oct. 15, 1888. 

Sixty days after date, I promise to pay to the order of myself. Six 
Hundred Dollars. Value received. W. Garig. 

Rem. — Business men frequently draw notes payable to th^r oian order^ so that 
with their indorsement in blank (Rem. 4, 263), they may be transferable without 
the further indorsement of the holder. 

What are the proceeds of the above note if discounted at bank 
Nov. 2, 1888, at 9^ ? 

17. A note of 11800, dated June 16, 1889, bearing 6^ interest, and 
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payable 4 months after date, was discounted at bank June 29, 1889, 
at ^%. What were the bank discount and the proceeds ? 

18. Henry Gould & Co. offered at bank the following, which were 
passed and discounted Sept. 6, 1889, at 6^ : 

Note dated July 30, 1889, at 4 months, for $850.25. 
" Aug. 15, 1889, " 60 days, " 325.50. 
'' " Aug. 31, 1889, " 3 months, '' 575.80. 
What was the discount on each note, and the amount of proceeds 
passed to their credit ? 

19. At b%, what are the proceeds of a 90-day note of $580.75, 
dated May 23, 1888, and discounted June 1, 1888 ? 

20. M. E. Whitney's draft of $1500 drawn on J. E. Morse, favor 
of Wm. J. Eobb, dated Oct. 31, 1888, payable 90 days after date, and 
accepted Not. 3, 1888, was discounted for E. C. Williamson, Dec. 7, 
1888. If the rate of discbunt was b\%, what were the date of maturitf, 
term of discount, discount, and proceeds ? 

21. A draft dated July 10, 1889, drawn by Fairman A. Sadler, 
Milwaukee, on Allen S. Will, New York, payable sixty days after 
sight, and accepted July 16, 1889, was discounted Aug. 3, 1889.. If 
the face of the draft was $1123.40, and the rate of discount b%, 
what were the date of maturity, term of discount, discount, and 
proceeds ? 

22. A bank discounted July 2, 1889, for Wm. H. Patrick, a no1;e 
of A. M. Sellers for $1250, dated June 9, 1889, and payable 4 months 
after date. Rate of discount %%, Find the date of maturity, unex- 
pired time, discount, and proceeds. 

23. A merchant discounted Aug. 19, 1888, at 7^, a note of J. 0. 
Moul, indorsed by Wm. A. Heitmueller, for $439l50, dated July 7, 
1888, and payable 90 days after date. Find the date of maturity, un- 
expired time, discount, and proceeds. 

24. Discounted Nov. 5, 1889, for J. H. W. Marriott, the follow- 
ing notes : 

Xo. 1. Dated Oct. 28, 1889, payable 4 months after date, $1000. 

i€ 2. '' " 29, " '' 4 '' " " 700. 

'^ 3. " '' 30, " *' 4 " '' " 560. 

4< 4 << €< 31^ << « 4 « c< ,< g3 2D. 

Find the date of maturity, term of discount, discount, and priH 
^eeds of each, if the rate of discount was ^%. 
380 
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281. To find the face of a note. 



ILLUSTRATIVE EXAMPLE. 

For what sum must I draw a 60-day note that, when discounted 
at bank at 8^ per annum, the proceeds wUl be $887.40 ? 

B0LT7TX0N. EXPLANATION. — 

60 + 3 = 63 da., term of discount. Since the given proceeds 

1. 63 -r-45 = 1. 014, discount of %1 (Note 1, 263). ($887.40) are 900 times 

$1— $.014 = $.986, proceeds of $1. ••^^^ t^® proceeds of 

$887.400-^$.986 = 900 times ($1 or $900) face. * "^^ ^^f^ ^*^^ ^ •^^ 

^ ' the face of a note which 

will yield the given proceeds must be 900 times $1, or $900. 

Second Solution.— Find the interest of the proceeds ($887.40) for 63 da. at 
S^, obtaining $12,424 — ; then the interest of this result ($12,424) for 63 da. at 
8^, obtaining $.173+ . The sum of the given proceeds ($887.40) + the interest of 
the proceeds ($12,424) + the interest of this interest ($.173) = face of note 
($899,997, practically $900). 

By computing interest on the proceeds, which is the bank discount less than 
the correct basis, the result ($12,424) will lack the interest of the bank discount of 
being the correct interest. Hence, assuming $12,424 to be a close approximation 
to the bank discount, make the necessary correction by computing interest upon 
this interest for the same time and at the same rate. To get the correct answer, 
interest should be computed upon the last obtained interest as long as a mateHcU 
result can be produced. 

Bulb. — Divide the given proceeds by the proceeds of $1 at 
the given rate and for the given time with grace. 

Note 1. — ^To obtain the proceeds of $1, find the interest of $1 by Note 1, 
253^ and deduct the result from $1. 

Note 2. — To avoid fractions, multiply the proceeds by the quotient of the rate 
per annum into 360, aftd divide the result by the same quotient diminished by the 
days regarded as hundredths. Thus, in the 111. Ex., ($887.40x45)-*- (45— .63) 
^ $900. 

EXAMPLES FOR PRACTICE. 



I'ind the face of note. 
Term of 



Proceeds, 



discH, 



Rate of 
disc't. 



1. $673.88 54 days 6^. 

2. $364.56 90 " S%. 

3. $394.40 72 " 1%. 

4. $237.20. ^...84 " 6%. 



Find the face of note. 

Term of 
Broceeds. ^^^,^ 

$534.06... 66 days 

$1164 135 " .... 

$392 4 months. 



Rate of 
diecH. 



8. $715.40. 



3 
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9. I owed a firm $750, and, in payment thereof, drew a 90-day 
note, the proceeds of which, when discounted at 6^, equaled the debt. 
What was the face of the note ? 

10. What must be the face of a note nominally payable 4 months 
after date that, when discounted at 6^, the proceeds will exactly pay 
a debt of $1000 ? 

11. I owed $6000, and, to pay it, I had a note of $3500, legally 
maturing in 18 days, discounted by a bank at 8^, and drew a second 
note, nominally payable in 2 months, for such a sum that, when dis- 
counted at the same rate, the proceeds of both notes enabled me te 
pay the debt. What was the face of the second note ? 

282. Comparison of bank and true discount. 

Worth at maturity Base. Present Worth. 

Bank Discount, I .percentages. \ ^^^^ discount, 
(Proceeds) Present Worth. ) * * * " h Worth at maturity. 

Explanation. — In the above comparison, it is seen that in bank discount the 
worth of a debt at maturity is the base ; and its present worth, that is, its worth 
on the day of prepayment, a percentage. By contrasting these terms of bank dis-* 
count on the left with similarly named terms of true discount on the right, it wiU 
be further noticed that the base of one discount becomes a percentage of the 
other; and, consequently, that the two discounts differ only as to the base or prin- 
cipal upon which they are computed : bank discount being computed on the worth 
of a debt at maturity, and true discount on its present worth. Hence, the differ- 
ence between bank discount and true discount is the interest of the true discount 
for the given time and at the given rate. 

1. What is the difference between the bank discount and true 
discount of a note of $1800, dated June 25, 1889, and nominally 
payable 3 months after date, if discounted July 18, 1889, at 6% ? 

2. I bought $587.40 worth of goods on 60 days' credit. What 
sum will pay for the goods on the day of purchase, allowing bank dis- 
count at 5^ ? Allowing true discount at 5% ? 

Debts not secui-ed by notes are not allowed days of grace. Time notes or 
drafts are allowed days of grace irrespective of the kind of discount allowed. 

3. A debt of $953.25, legally due September 5, 1889, was cred- 
ited with a cash payment of $375 on July 28, 1889. What was 
the balance due at maturity, allowing bank discount for the prepay- 
ment at 8% ? Allowing true discount at 8% ? 
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PARTIAL PAYMENTS. 

283* A Partial Pajrment is a payment of only a part of a 
debt and its accrued interest. 

Rem. — A partial payment of a note is usually acknoi^ledged by indorsing on 
its back the date and amount of the payment. 

284. When partial payments have been made on an interest- 
bearing note, the balance unpaid may be found by the following 
method, adopted by the Supreme Court of the United States, and 
hence called the United States rule. 

385. United States rule for partial payments. 

ILLUSTRATIVE EXAMPLE. 

On a note of 13000, dated March 12, 1885, and drawing simple 
interest at 6^ per annum, are indorsed the following paymenti; : 
August 18, 1885, $325. April 9, 1886, 175. July 3, 1886, $400. 
Dec. 4, 1886, $150. How much was due February 25, 1887 ? 

SOLUTION. 

Face of note or original principal $3000 

Interest from Mar. 12 to Aug. 18 (5 mo. 6 da.) 78 

Amount due at the time of the first payment (Aug. 18) $3078 

First payment to be deducted 325 

Debt unpaid, forming a new principal from Aug. 18 $2753 

Interest of new principal from Aug. 18 to Apr. 9 \,7 mo. 21 da.) 105. 99 

Since the 2d payment is less than this interest, compute the 
Interest of same principal from Apr. 9 to July 3 (2 mo. 24 da.) 38.54 

Amount due at the time of the third payment (July 3) $2897.53 

Second and third payments to be deducted ($75 4- $400 =) 475 

Debt unpaid, forming a new principal from July 3 $2422.53 

Interest of above principal from July 3 to Dec. 4 (5 mo. 1 da.) 60. 97 

Amount due at the time of the fourth payment (Dec. 4) $2483. 50 

Fourth payment to be deducted 150 

Debt unpaid, forming a new principal from Dec. 4 $2333.50 

Interest of above principal from Dec. 4 to Feb. 25 (2 mo. 21 da) 31.50 

Amount due at the date of settlement (Feb. 25, 1887) $2365.00 
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Keh. — It is usually apparent whether a payment is less than the accrued 
interest, as with the second payment of the solution ; in which case, interest could 
have been more conveniently computed in one operation from the date of the pre- 
ceding payment (Aug. 18) to the date of the thiixi payment (July 3), or for 10 mo. 
15 da., obtaining f 144,53 + , or the same interest as in the solution was obtained in 
two operations ($105.99 + $38.54 = $144.53). 

Rule. — I. Find the interest of the principal from the date of 
the note to the date of the first partial payment. If the first 
payment equals or exceeds the interest thus found, subtract the 
first payment from the sum of the 'principal and its accrued 
interest, and consider the remainder as a new principal. 

II. // the first payment is less than the interest thus found, 
■find the interest of the same principal to the date of the next or 
of such subsequent partial payment at which the sum of the 
payments will equal or exceed the interest due at such date. 
Subtract the sum, of the paym^ents to that date from, the sum of 
the principal and its accrued interest to that date, and consider 
the remainder as a new principal. 

III. Similarhj find the interest of the new principal to the 
date of the next partial payment. If the next partial payment 
is greater than the interest thus found, proceed as in I; but if 
less, proceed as in II. So continue to the date 'ef settlement. 

Note 1. — ^It will be observed in the foregoing rule (1) that if a balance were 
struck for a partial payment which is in excess of the accrued interest it would 
have the effect of reducing the principal since, after discharging such accrued in- 
terest, there will remain a surplus to be so applied ; (2) but that if a balance were 
struck for a payment less than the accrued interest it would have the effect of 
increasing the principal, since such payment is not sufficient to discharge the ac- 
crued interest, which must first he paid ; (3) that no new principal should exceed 
a preceding principal, since that would, in effect, be compounding interest on such 
excess, which it is the purpose of the U. S. Rule to prevent. 

Note 2. — In applying the IT. S. Rule to partial payments, find the time by 
compound subtraction (180). 

EXAMPLES FOR PRACTICE. 

(1.) 

$750. Washington, D. C, July 15, 1886. 

Three years after date, for value received, I promise to pay M. F. 
ShiTCLAIR, or order. Seven Hundred and Fifty Dollars, with interest 
at 6^ per annum. J. F. O'Bannon, 
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Whitt was the balance due. July 18, 1889, upon the preceding note, 
if the following partial payments had been previously made : Oct. 18, 
1887, 1175 ; Jan. 12, 1889, $200 ? 

(2.) 

$1200. New Orleans, Aug. 8, 188^. 

Three years after date I promise to pay T. C. Will, or order. 
Twelve Hundred Dollars, with interest at 8^. Value received. 

E. Bensel. 

The above note contained indorsements as follows : Sept. 13, 1885, 
♦75 ; Oct. 12, 1886, $80 ; Jan. 1, 1887, $25. What was the balance 
due Sept. 12, 1887? 

(3.) 

$890. Mobile, Mar. 18, 1888. 

Two years after date I promise to pay to W. A. Frank & Co., or 
order. Eight Hundred and Ninety Dollars, value received, with inter- 
est at %%. R. G. Walker. 

The following payments were indorsed on the above note : 
May 13, 1888, $35. Feb. 3, 1889, $75. 

Aug. 5, 1888, $10. Dec. 19, 1889, $150. 

What was due Mar.- 21, 1890 ? 

(4.) 
$8500. Boston, May 15, 1885, 

Three years after date, for value received, I promise to pay R. L. 
Thomas, or order. Three Thousand Five Hundred Dollars, with in- 
terest at 6^. F. S. Holmes. 

The following indorsements were made on the above note : 
Sept. 12, 1885, $350. Jan. 18, 1887, $400. 

May 9, 1886, $75. Aug. 5, 1887, $90. 

Oct. 8, 1886, $250. Dec. 12, 1887, $350. 

What was the amount due July 3, 1888 ? 

B. On a mortgage for $5200, dated June 16, 1884, there were paid 
Aug. 12, 1884, $300 ; June 15, 1885, $125 ; Aug. 19, 1886, $1200 ;. 
May 4, 1887, $50 ; and Dec. 24, 1888, $2000. What was the balance 
due Feb. 12, 1889, at 6^ ? 

6. The following payments were made on a mortgage of $2500, 
dated Aug. 12, 1884, drawing interest at b% and lapsing 5 years from 
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date : July 8, 1885, $100 ; Sept. 5, 1886, $500 ; Jan. 19, 1888, $112*, 
Apr. 1, 1889, $900. What was the balance due Aug. 30, 1889 ? 

286. Mercantile rule for partial payments. 

ILLVSTRATIVE EXAMPLE. 

By the merchants^ rule, find the balance due July 18, 1889, on 
a note of $500, at 6^, dated Sept. 15, 1888, and upon which were the 
following indorsements: Oct. 12, 1888, $75; Dec. 18, 1888, $128; 
Mar. 9, 1889, $250. 

SOLUTION. 

Face of note, dated Sept. 15, 1888 $500.00 

Interest of $500 from Sept. 15 to July 18 (306 da.) at 6% 25.50 

Sum of principal and accnied interest at date of settlement. , * $525.50 

Fii-st payment made Oct. 12, 1888 $75. 

Interest of $75, from Oct. 12 to July 18 (279 da.) 3.49 

Second payment, made Dec. 18, 1888. 128. 

Interest of $128 from Dec. 18 to July 18 (212 da.) 4.52 

Third payment, made Mar. 9, 1889 250. 

Interest of $250 from Mar. 9 to July 18 (131 da.) 5.46 

Sum of payments and accrued interest at settlement 466.47 

Balance due at date of settlement. $59.03 

Explanation.— By mercantile usage, if the time of settlement is oiib year or 
less from the date of a note, or other interest-bearing debt, the balance due is 
found by increasing the debt by its accrued interest to the date of settlement, and 
diminishing the result by the sum of the partial payments and the interest accrued 
upon each payment from the time it was made to the date of settleit.ent. 

Rem. — In applying the merchants' rule to partial payments^ the prevailing 
custom is to find the exact time in days. 

EXAMPLES FOR PRACTICE. 

1. On a note of $800, at 6%, and dated Mar. 4, 1887 are the fol- 
lowing indorsements : Apr. 12, 1887, $75 ; July 9, 1887, $150 ; Sept. . 
5, 1887, $90 ; Dee. 8, 1887, $200. What was due Jan. 1, 1888? 

2. On a note of $lf^OO, at 5%, dated July 5, 1888, were indorsed 
the following payments : Sept. 19, 1888, $300 ; Nov. 5, 1888, $200 ; 
Jan. 18, 1889, $175; Mar. 3, 1889, $350. What was due June 15, 
1889? 

3. What was the balance due Aug. 3, 1888, on a note of $500, a1 
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1%, dated Dec. 15, 1887, and upon which the following payments had 
been made : Jan. 30, 1888, $150 ; Mar. 31, 1888, $80 ; May 2, 1888, 
$160 ; July 4, 1888, $75 ? 

4. On Sept. 9, 1888, I gave my note of $2000, at 6%, upon which 
I subsequently made the following payments : Nov. 20, 1888, $325 ; 
Jan. 13, 1889, $75 ; May 25, 1889, $472 ; and July 21', 1889, $200. 
What did I owe upon the note Aug. 17, 1889 ? 

6. What was the balance due Mar. 15, 1889, upon a note of 
$1725.40, at 5%, dated Apr. 19, 1888, and upon which the following 
payments were indorsed : June 7, 1888, $150 ; July 1, 1888, $136 ; 
Aug. 12, 1888, $75 ; Sept. 23, 1888, $125 ; Nov. 18, 1888, $85 ; Dec. 
20, 1888, $225 ; Mar. 5, 1889, $178? 

6. What was the balance due Sept. 8, 1889, upon a note of $5600, 
at 6%, dated Oct. 3, 1888, if it contained the following indorsements : 
Dec. 15, 1888, $500 ; Feb, 28, 1889, $800 ; June 13, 1889, $450 ; 
Aug. 7, 1889, $1200? 

7. On a note of $1800, at 6%, dated Nov. 13, 1886, were indorsed 
the following payments: Jan. 16, 1887, $100; Mar. 12, 1887, $50; 
July 3, 1887, $250. * What was the balance due exactly one year after 
the date of the note ? 

8. If the balance due Nov. 13, 1887, as found in the preceding 
example, had not been paid at that time, what would have been the 
balance due exactly one year after that date, if, within the interval, 
the following additional payments were indorsed upon the note : Dec. 
8, 1887, $400 ; Aug. 15, 1888, $300 ? 

Rem. — On a note running longer than one year, it is the custom of merchants 
to find the balance due at the end of the first complete year from the date of the 
note, as in Ex. 7. If this balance is not then paid, they regard it as a new prin- 
cipal, and in a similar manner find the balance due at the end of the second year 
from the date of the note, as in Ex. 8 ; and so continue until the maker of the note 
is prepared to settle **in full," when the last balance will be struck to the date of 
dnal settlement, as in Ex. 9, following. 

9. If the balance due Nov. 13, 1888, as found in Ex. 8, is not paid 
nntil Jan. 1, 1889, what sum will cancel the note, no partial payments 
having been made within the interval ? 

10. What was the balance due June 13, 1889, upon a note of $1325, 
at 6%, dated May 6, 1886, and containing the following indorsements : 
Aug. 5, 1886, $90 ; Oct. 8, 1887, $325 ; Jan. 1, 1888, $150 ; July 6, 
'1888, $215 ; Oct. 8, 1888, $45 ; and May 13, 1889, $286 ? 
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STOCKS AND BONDS. 

387. A Corporation consists of several persons who are author, 
ia-^d by law to transact business as a single individual. 

Rem. — The special act which legalizes the existence of a corporation and 
specifies its powers and obligations, is called its Charter, 

288. The Capital Stock of a corporation is so much of itfe 
capital as is represented by its shares. 

Rem. 1. — A Share is one of the equal parts into which the capital stocjc is 
d ivided. It usually represents $100 of the capital stock, though shares sometimes 
represent as low as $1 and as high as $1000 of the capital stock. Shares of $50 
and $25 are respectively called half -stock and quarter-^toek. The owner of one or 
more shares of a corporation is called a stockholder of that corporation. 

Rem. 2. — ^A Stock Certificate is an instrument issued by a corporation to its 
stockholders, certifying that they are the owners of a stated number of shares of 
its capital stock. 

389. The Par Value of a share is the value specified upon its 
^'face,^' and represents the value of the proportional part of the 
capital stock for which it was originally issued. 

390. The Market Value of a share is the sum for which it can 
be sold. 

Rem. 1. — When the market value of a share is greaier than its par value, it is 
said to be above par or at a premium; and when its market value is leas than its 
par value, it is said to be below par or at a discount. 

Rem. 2. — ^The Gross Earnings of a corporation embrace the total receipts from 
its business before any expense has been deducted. 

Rem. 3. — The Net Earnings of a corporation are its profits ; that is, what is 
left of its gross earnings after all expenses have been paid, including the interest 
upon its debts, if any. 

Rem. 4. — A Dividend is so much of the net earnings of a corporation as is 
divided among its stockholders. 

Rem. 5. — An Assessment is a sum levied upon the stockholders of a corporation 
to make up its losses or deficiencies. 

Rem. 6. — Dividends and assessments are declared at a certain ^ of the par 
value of the stock, or at so much per share. 
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/i91« The Preferred Stock of a corporation is so much of itfr 
capital stock as has advantages over the remainder, or common stocky 
^hen dividends are declared. 

Rem. — To prevent the management of an embarrassed corporation from pass- 
ing out of the hands of its officers into those of a receiver appointed by a court, 
some of its stockholders or friends may extend pecuniary aid, for which new stock 
is issued, called preferred stock, because it is entitled to receive a dividend of a 
specified per cent, out of the net earnings of the corporation before any dividend 
«.n be declared upon the remainder of the capital stock. 

292. "Watered Stock is stock which has been inflated by distrib- 
cmg among the stockholders extra shares for which no additional 
•ayment is required. 

Rem. — When the charter of a corporation forbids it to declare a dividend ex- 
eeding a certain rate % of the par value of its capital stock, or if its stockholders 
Wsh to keep the public in ignorance of its prosperity, its capital stock can be 
watered by issuing additional shares, so that a low rate of dividend upon the 
^at«red stock will produce as much income as a high rate of dividend upon the 
original capital stock. 

293^ A Bond is an obligation to pay a certain sum of money at 
a specified time, with interest at a fixed rate % payable at regular 
intervals. 

Rem. 1. — ^Bonds are issued for money borrowed by the General Government, 
States, counties, cities, and business corporations. 

^ Rem. 2. — ^A coupon bond is one with certificates attached, representing the 
successive installments of interest. Each coupon is detached and presented for 
payment when the interest for the period mentioned therein becomes due. 

Rem. -3. — A registered bond is one which is payable to the owner, whose name 
is registered in the books of the corporation or government which issued it. Reg- 
istered bonds gan be transferred only by a properly acknowledged assignment. 

Rem. 4. — Bonds usually derive their names from the rate of interest which they 
bear and the date at which they become due ; as, U. S. 4J*s of '91 ; Pacific 6*s of 
'95; Baltimore City 5's of 1916. 

394. Quotations usually denote the price at which $100 par 
value of stocks or bonds can be bought cr sold. 

Rem. 1. — ^Mining securities are usually quoted at so much per share, without 
regard to their par value. Thus, mining stock, the par value of which is $5 per 
Fhare, may be quoted at 3, which denotes that its market value is $3 per share. 
In some cities, all stocks whose par value is less than f 100 are thus quoted. 
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Rem. 2. — Bwida of all denominations are quoted at the market value of each 
$100 of their face value. This is also the prevailing practice with stocks, except 
mining stocks. Quotations thus expressed are theoretically rates per cent Half- 
stock worth $57 per share would thus be quoted at 114, the price of 2 shares or of 
$100 par. 

295. Computations in Stocks and Bonds may be made in accord- 
ance with the principles of percentage ; the par vahie being taken ae 
the base ; and all other concrete terms, as dividend, assessment, 
premium, discount, brokerage, income, market value, prime or gross 
cost when buying, net or gross proceeds when selling, being regarded 
as percentages. Hence, 

General Formula. 
Par Value of Stocks or Bonds, .... Base 



Dividend, Assessment, Premium, 
Discount, Interest, Market Value, 
Prime or Gross Cost, when buying, 
Net or Oross Proceeds, when selling, 



1 i Rat0 % 

Percentages ^ 



Rem. 1. — It should be remembered that the quotation is theoretically the rate 
% of market value (Rem 2, 294). Hence, since securities are bought and sold at 
their market value, the quotation regarded as hundredths must be the rate per 
cent, of prime cost if securities are bought, or of gross proceeds if securities are 
sold. 

Rem. 2. — If securities are bought through a broker, the rate % of gross cost 
equals the rate % of prime cost (quotation) plus the rate % of brokerage ; and if 
sold through a broker, the rate % of net proceeds equals the rate % of gross pro- 
ceeds (quotation) minus the rate % of brokerage. 

Rem. 3. — In stock computations, it is usually more convenient to operate upon 
shares (one-hundredth of the par value), and to regard all rates per cent, as dMla/rs 
'per share. Thus, a premium of 15% = f 15 per share ; a quotation of 115 =* $116 
per share ; a brokerage of }% = $i per share ; etc. 

EXAMPLES FOR PRACTICE. 

1. What is the dividend on 17500 par value of stock, if the rsi^ of 
dividend is 4^ ? 

Par value ($7500) x rate of dividend (.04) = dividend ($300). 
Number of shares (75) x dividend per share ($4) = dividend ($300). 
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What is the 

2. Dividend on 13200 par of stock, if the rate of dividend is 3^^ ? 

3. Dividend on 87 shares of stock, if the rate of dividend is 12^^^? 

4. Assessment on 110500 par of stock ; rate of assessment ^\% ? 
B. Assessment on 123 shares of stock ; rate of assessment 1\% ? 

6. Premium on 11800 par of bonds, if the rate of premium is 18^ ? 

7. Discount on 73 shares of stock, if the rate of discount is 8f Jg ? 

8. What is the market value of $12500 par of stocks, if the rate of 
premium is 9^% ? 

Par value ($12500) x rate of market value (1.091) = market value ($13640.63-). 
No. of shares (125) x market value per share ($109. 125)= market value ($13640.63—). 

What is the market value 

9. Of $18600 par of bonds, if the rate of premium is 3^% ? 

10. Of 30 shares of stock, if the rate of premium is 8|%? 

11. Of $2800 par of stock, if the rate of discount is 4^% ? 

12. Of 159 shares of stock, if the rate of discount is 3^% ? 
\3. Of $1700 par of bonds, if the quotation is 91| ? 

14. Of 29 shares of stock, if the quotation is 100| ? 

15. What is the cost of $7600 par of stocks bought at 25^ premium, 
including \% brokerage ? 

Par value ($7600) x rate of cost (125J^) = cost ($9509.50). 

No. of shares (76) x cost of 1 share ($125.125)=cost of all the shares ($9509.50> 

Including 1% brokerage, what is the 

16. Cost of $8500 par of stock bought at 15|^ premium ? 

17. Cost of 23 shares of stock bought at Sj^% discount? 

18. Cost of $3500 par of stock bought at 105| ? 

19. N"et proceeds of 78 shares sold at 75^ ? 

20. Net proceeds of $5700 par of bonds sold at 18|^ premium ? 

21. Net proceeds of 85 shares of stock sold at 26^% discount ? 

22. If the par value of stocks is $6100, and the dividend $427, 
whskt is the rate % of dividend ? 

Dividend ($427) -*- par value ($6100) = rate of dividend (7%). 

Dividend ($427) -*- No. shares (61) = rate of dividend per share ($7 = 7%X 



If the par value of stock is 

83. $6800, the assessment $204, what is the % of assessment ? 
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24. 16000, the dividend $318.76, what :<* the % of dividend ? 
86. 18300, the premium $1182.76, what is the % of premium ? 

26. $6400, the discount $681.76, what is the % of discount ? 

27. $3600, and the market value $4243.60, what is the quotation ? 

28. $1400, and the market value $1616.60, what is the rate % of 
premium ? 

29. $8000, and the market value $5370, what is the % of discount ? 

30. If the cost of 80 shares of stock, including \% brokerage, is 
$8760, at what quotation were they bought ? 

Cost of all the shares ($8760) + No. of shares (80) = cost of 1 share (f 109J). 
Gross cost per share ($109^) — brokerage per share ($J) = prime cost per 
3hare ($109}). 

If, allowing \% brokerage, 

31. The cost of 62 shares of stock is $6369, at what quotation 
were they bought ? 

32. The cost of 47 shares is $6804.60, at what % premium were 
they bought ? 

33. The cost of 176 shares is $14743.76, at what % discount were 
they bought ? 

34. The proceeds of 92 shares are $7693.60, at what quotation were 
they sold ? 

36. The proceeds of 180 shares are $21466, at what % premium 
were they sold ? 

36. The proceeds of 68 shares are $5031.60, at what % discount 
were they sold ? 

37. What is the par value of stock bought for $7712, at 20^^ pre- 
mium ? 

Market value ($7712) -5- rate of market value ($1,201) = par value ($6400). 
Market val. ($7712) -f- market val. per sh. ($120.50) = No. sh. (64 = $6400). 

What is the par value of stock if the 

38. Dividend is $170.60, and the rate of dividend b\% ? 

39. Assessment is $1031.25, and the rate of assessment ^\% P 

40. Premium is $3293.76, and the rate of premium 19|^? 

41. Discount is $1560.26, and the rate of discount 13 J^ ? 

42. Market value i? $7193.25, and the rate of premium 4^/ f 

43. Market value is $7182, and the rate of discount 14^^? 
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44. Market value is 14812.50, and the quotation 68} ? 

45. Cost is 11770.75, brokerage \%, and quotation 98|? 

Cost ($1770.75) -t- rate of cost (98^ + ^% = 98t%) = par value ($1800)l 
Cost of all the sh. ($1770.75) -f- cost per sh. ($98,375) = No. sh. (18). 

46. Cost is $6631.25, brokerage \%y and quotation 132 J? 

47. Cost is $13530, brokerage \%y and premium 12|^? 

48. Cost is $12487,50, brokerage \%, and discount 17^? 

49. Net proceeds are $10436.25, brokerage \%, and quotation 75 J ? 

60. Net proceeds are $4051.75, brokerage }^, and premium 6|^ ? 

61. Net proceeds are $27320, brokerage \%, and discount 14^^ ? 

62. A man bought 150 shares of steamboat stock at 2\% discount, 
and sold the same at l\% premium. What was his net gain, allowing 
\% brokerage each way ? 

53. A speculator sold through a broker 74 shares of canal stock, 
and received $6336.25 as the net proceeds of the sale. At what quo- 
tation was the stock sold, allowing ^% for brokerage ? 

54. I bought stock at 4|^ discount and sold the same at ll\% 
premium, making a net profit of $975. The brokerage each way was 
\%. How many shares were involved in the transaction ? 

55. A speculator sold 40 shares of stock at 15|^ discount, paying 
^% brokerage. What were the net proceeds of the sale ? 

56. A retired merchant bought 124 shares of stock for $14337.50, 
including \% brokerage. At what % premium were they bought ? 

57. A broker, on his own account, sold stock at 6J^ above par, 
and obtained $7908.75. How many shares did he sell ? 

58. A man bought canal stock at 98|- and sold the same at 101|, 
receiving $6090 as the net proceeds of the sale. What was his net 
gain, allowing \% brokerage each way ? 

59. A broker, on his own account, sold 160 shares of B. & 0. K. R. 
stock for $31800, realizing a profit of $340. At what quotation did 
he buy the stock ? 

60.- A gentleman sold 135 shares of railroad stock at 18J^ 
premium, paying \% brokerage. What were the net proceeds of 
the sale ? 

61. A man bought 200 shares of manufacturing stock at 135|, sold 
75 shares of the same at 136-J, and the remainder at 138}. What was 
his net gain, allowing \% brokerage each way ? 

62. I bought stock at 28|^ discount, received a dividend thereon 
of Q%, and th'^a sold out at 31^^ discount, netting a gain of $384 after 
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paying my broker i% for buying and the same for selling. What \^as 
the par value of the stock ? 

63. A man bought 80 shares of N. C. E. R. stock for 15270, in- 
cluding brokerage at ^%, At what % discount was the stock bought ? 

64. A capitalist drew a semi-annual dividend of 6^% on his banking 
stock, and received ^420. He afterwards sold 30 shares of that stock 
at 125f , and the remainder at 127J, paying a broker -J^ for selling. 
What were the net proceeds of the sale? 

296. The par value is always understood as the normal baee in 
stock computations when no other base is mentioned; but in many 
problems, the investment, an abnormal base, is taken as the standard, 
in which case such abnormal base is always mentioned. 

Rem. 1. — In the expression "8% stocks," "8% bonds," the base of 8% is 
understood to be the par value, since no other base is mentioned; but in th« 
expression " stocks paying Sfe on the investment,^* the base of 8% is the invest- 
ment mentioned. 

Bem. 2. — ^When the rate % of inoomeon par value and rate ^ of income on in 
vestment are both given in the same problem, the rate on par value should be con 
sidered as dollars ci income per share (Rem. 8, 295), and the rate oo investment 
should be considered as the rate of this income. 

EXAMPLES FOR PRACTICE. 

1. At what price must 6% stock be purchased to realize an income 
of S% on the investment ? 

Income per share ($6) -f- rate of income on investment (Sfe) = investment per 
share ($75). 

At what price must 

2. 9% stock be bought to realize 12^ on the investment ? 

3. 7^ bonds be bought to secure 10^ on the investment ? • ' 

4. 6% stock be purchased to secure 4:% on the investment.^ 

5. h^ stock be purchased to secure 5% on the investment ? 

6. At what quotation must 6% stocks be bought to realize an in- 
come of 4:% on the investment, brokerage for buying i% ? 

Income per share ($5)-f-rate of income on investment (4%) = investment per 
share ($125). 

Investment ner share ($125)— brokerage per share ($i) = quotation ($124}), 
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If in each case the brokerage is \%, at what quotation must 

7. 1% stock be bought to realize %% on the investment ? 

8. ^% stock be bought to realize b% on the investment ? 

9. 8^ stock be purchased to secure 10^ on the investment ? 

10. 9^ stock be purchased to secure l'Z% on the investment ? 

11. What ^ on investment is realized by buying 9^ stock at 112^ ? 

Income per shhre ($9)+investment per share ($113.50) = rate of income on 
hivestment (8J&). 

What fo on investment will be realized 

12. By purchasing 4^ stock at 80 ? 

13. By purchasing *z% stock at 75 ? 

14. By purchasing %% stock at 120? 

15. By purchasing b% stock at 112|, brokerage \% additional ? 

Income per share ($5)-*-investment per share ($112f + $J) = rate of income on 
Investment (4J%). 

16. By purchasing ^\% stock at 59^, brokerage i% additional ? 

17. By purchasing 6^ stock at 112, brokerage \% additional? 

18. By purchasing h% stock at 139|, brokerage \% additional ? 

19. What % stock can be bought at 80 to yield b% on investment ? 

Investment per share ($80) x rate on investment (5%) = income per share 
x$4 = 4% on par, Rem. 3, 295). 

What per cent, stock can be bought 

20. At 874-, and yield S% income on the investment ? 

21. At 125, and yield 4^ income on the investment? 

22. At 60, and yield b% income on the investment ? 

23. At 112J, brokerage J^ additional, to yield %% on investment? 

Investment per share ($112J + $J) x rate on investment (8%) = income per 
share(|9 = 9%). 

24. At 1193, brokerage \% additional, to yield b% on investment ? 

25. At 139|, brokerage {% additional, to yield ^% on investment ? 

26. I bought 90 shares of stock at 125 and realized Q% per annum 
on my investment. What % dividend was annually declared thereon? 

27. A gentleman paid $8960 for 112 shares of stock, and realized 
b% on his investment when the annual dividends thejeon were paid. 
What was the rate % of dividend received ? 
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28. At what quotation must U. S. A\% bonds be bought to enable 
the buyer to realize 3^ on his investment, allowing \% for brokerage ? 

29. If money is worth Z% per annum, what should be the quota- 
tion of stock which declares dividends of b% regularly every year ? 

30. I realized b% per annum on an investment in stock bought at 
119|, brokerage \%. What semi-annual rate of dividend was regularly 
declared thereon ? 

31. An investor bought sufficient ^% railroad bonds at 40^ below 
par to secure a semi-annual income of $240. What was the amount 
of his investment, including \% brokerage ? 

32. I bought TJ. S. 4^ bonds at 119^, brokerage \% additional, and 
derive from the purchase a quarterly income of 1300. How much did 
I invest ? 

33. A gentleman paid 86| for canal stock paying 8^ annual divi- 
dends, and received each year $480. What did the stock cost, includ- 
ing brokerage at ^^? 

34. I sold $8600 par of h% stock at 108|, and with the proceeds 
purchased 4^ stock at 533. What was my annual gain, \% being 
charged for brokerage each way ? 

35. A steamboat company divided $14000 of its net earnings 
among its stockholders. What was the rate % of dividend, the capital 
stock being $350000 ? How much did a stockholder receive who held 
a certificate of 50 shares (par $25) ? 

36. I invested $7002.25 in b% bonds bought at 5-|^ discount, 
brokerage J-^. What is my annual income therefrom ? 

37. If stock actually worth $80 per share be watered by issuing 
a stock dividend of 10^, what is the actual value of the watered stock? 

38. What is the value of a ground rent of $160 per annum> capi- 
talized at 5^ ? 

Rem. — To capitalize a ground rent means to find a sum of money which, if 
placed at interest at the current rate % per annum, will produce the same income 
as the ground rent. 

39. What is the value of a ground rent of $120 per annum, if capi- 
talized at Q% ? 

40. Do I make a profit or suffer a loss by buying a $90 ground rent 
at a capitalization of 5% and afterwards selling it at a capitalization 
of 4J^, and how much? 

41. I bought a ground rent of $80 per annum for $2000, At what 
rate % was the ground rent capitalized ? 
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42. An investor purchased a ground rent for $6000. He after- 
wards sold it at a capitalization of 4^, and realized a gain of 11500 
What annual income did the ground rent produce ? 



EXCHANGE. 

297. Exchange is the system by vhich debts to persons in 
distant places are paid by means of written orders, called Drafts or 
Bills of Exchange, 

Rem. — Exchange is usually conducted through bankers or brokers, who buy 
commercial bills on distant cities and mail them for collection to their correspond- 
ents in those cities. Drafts or bills of exchange are then drawn on these corre- 
spondents for the whole or any required part of the sum thus placed to theii- credit, 
and sold to persons who have debts to pay in those cities. 
• 

398. A Draft or Bill of Exchange is an order written by one 
person (called the drawer) directing a second person (called the drawee) 
to pay a specified sum of money to a third person (called the payee), 
or to the payee's order. • 

Rem. 1. — A Foreign Bill of Exchange is one in which tl . drawer and drawee 
reside in different countries; and a Domestic or Inland Bill of Exchange is one in 
which the drawer and drawee reside in the same country. 

Rem. 2. — Domestic or inland bills of exchange are usually called drafts; and 
are distinguishable as sight drafts when they are payable upon presentation, and 
as tims drafts when they are payable at a certain cime after the date of the draft, 
or after the date of its presentation for acceptance. 

399. An Acceptance is an agreement by the drawee to pay the 
sum specified in the bill of exchange ; and is denoted by writing the 
word " accepted '' across the face of the instrument, with his signa- 
ture ; and if payable a given number of dnys after sight, adding the 
date of his acceptance. 

Rem. 1. — Bills of exchange are negotiable or non-negotiable upon the same 
conditions, and are subject to the same indorsements, and to the same protest if 
not paid at maturity, as promissory notes (see 267 to 269, inclusive). 

Rem. 2. — The date of maturity of bills of exchange is ascertained in the same 
manner as that of notes (271); and, in the United States, excepting sight drafts, 
are allowed 3 days of grace, unless the phrase ** without grace " is mentioned. In 
a few States and Territories, even sight drafts are allowed days or grace. 
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Eeh. 3. — ^Time drafts if paid before maturity are discounted in the same 
manner as notes (279). In ascertaining the term of discount on time drafts, 
bankers sometimes estimate the full number of days during which they lose the 
use of the money advanced ; that is, they include the days required for the return, 
by mail or express, of the money after the draft is paid; and if the draft be pay- 
able a certain time after sight, the time also that will intervene before the draft 
can reach the drawee for acceptance. 

300. The Face or Pax of a bill of exchange is the sum expressed 
therein in words (or both words and figures). It is the original ohli- 
gation exclusive of interest, premium, discount, etc. 

Rem. 1. — When exchange on a given place sells for more than its face or par 
value, exchange on that place is said to be above par or at apremivm; and if it 
sells for less than its face, it is said to be below par or at a discount. The variation 
of exchange, whether at a premium or discount, between any two cities, will not 
exceed the cost of safely transmitting the money from one city to the other. 



DOMESTIC EXCHANGE. 

SOI. Domestic or Inland Ezchange is exchange between two 
cities of the same country. 

302. In domestic exchange, the face of the draft is regarded as 
the base ; and the premium, discount, interest of a time draft, and 
market value (that is, prime cost of a draft if purchased, or gross pro- 
ceeds if sold), as percentages. Hence, 

General Formula. 
Face of Draft, . . . Base ^ 

1 •!• Rate%. 

* X/ 

Premium, Discount, ) \y 

Interest, Market Val. ) ^ 

Rem. 1. — ^The rate % of market value of a sight draft is the rate of its face 
(100%)+ the rate % of premium, or — the rate % of discount. 

Rem. 2. — The rate % of market value of a time draft is the rate % of market 
value of a sight draft (Rem. 1) — the rate % of interest for the given time increased 
by 8 days for grace (Explanation, 253). 

Rem. 3.-^ince drafts are bought and sold at their market value, the rate % 
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of market value will also be the rate % of prime cost if drafts are bought; or the 
rate fo of gross proceeds if they are sold. 

Rem. 4. — Brokerage, if included, is usually estimated upon the market value ot 
a draft; that is, upon its prime cost if purchased, or upon its gross proceeds if sold. 
Brokerage is added to the market value to find the gross cost of a purchase, or 
subtracted from the market value to find the net proceeds of a sale. 

Rem. 5. — Interest on the face of a time draft should be computed for the given 
time + 8 days for grace, at the legal rate of the State in which the draft is pur- 
chased if no special rate is designated, and deducted from the face of the draft. 
Hence, the cost of a time draft is less than the cost of a sight draft (by the interest 
on its &ce), if both are purchased at the same rate of exchange. 

EXAMPLES FOR PRACTICE. 

1. What is the cost of a sight draft of I960 at \% premium ? 

Face of draft ($960) x rate of premium (t%) = premium ($6X 
Pace of draft ($960) + premium (|6) = cost of draft (1966). 

What is the cost of a sight draft 



2. Of $7200 at 1^ premium? 

3. Of $8500 at \% discount? 



4. Of 13200 at f^ discount ? 
6. Of $1500 at 1^ premium ? 



6. What is the cost of a 60-daj draft of $1600 at \% discount, 
interest 6^ ? 

Face of draft ($1600) x rate of discount (f%) = discount ($6). 
Interest of $1600 for 63 days at 6% = $16.80, discount for interest 
Face of draft ($1600)- total discount ($6 + $16.80) = cost ($1577.20). 

7. What is the cost of a 30-day draft of $800 at ^% premium, 
interest 6^ ? 

Face of draft ($800) x rate of premium (}%) = premium ($6). 
Interest of $800 for 33 days at 6% = $4.40, discount for interest. 
Face of draft ($800) + net premium ($6- $4.40) =t cost ($801.60). 

What is the cost of 

8. A 60-day draft of $3500 at i% premium, interest %% ? 

9. A 30-day draft of $1800 at \% premium, interest S%? 

10. An 18-day draft of $2500 at i% discount, interest 10^ ? 

11. A 15-day draft of $750 at \% premium, interest h% ? 

12. A 30-day draft of $5000 at i% discount, interest 6% ? 

13. What is the face of a sight draft which can be bought for 
$1492.50, if the course of exchange is ^% discount ? 

Cost of draft ($1492.50) -*- rate % of cost (100% -Ife) = face ($1500). 
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What is the face of a sight draft which can be bought 

14. For $829.15, if exchange is at \% premium ? 

15. For $350.68, if exchange is at \% discount ? 

16. For $7518.75, if exchange is at \% premium ? 

17. For $134.98, if exchange is afc i% discount ? 

18. For $1210.50, if exchange is at ^% premium? 

19. What is the face of a 30-day draft which can be bought for 
$4416.16, at i% discount, interest 6^? 

.33-*-60 = .0055, rate of interest for 33 da. (Explanation, 253). 
Rate of face (100^) — rate of exchange disct. (i^) — rate of disct. for Interest 
(.0055) = rate of cost (.98575). 

Cost ($4416.16) -h rate of cost (.98575) = face of draft ($4480). 

20. At \% premium, what is the face of a 69-day draft which can 
be bought for $165.27, interest 10^ ? 

..72H-86 = .02, rate of interest for 72 da. (Explanation, 253). 
Rate of face (100%)+ rate of exchange premium (.OOf) — rate of discount for 
interest (.02) = rate of cost (98}%). 

Cost ($165.27) -«- rate of cost (.98875) = face of draft ($168). 

What is the face of a time draft which can be bought 

21. For $120.84, if payable 30 days after sight ; premium 1^%, in- 
terest 6^ ? 

22. For $1579.20, if payable 45 days after sight; discount ^%, 
interest 6^ ? 

23. For $711.90, if payable 77 days after sight; premium i%, 
interest %% ? 

24. For $1179.90, if payable 60 days after sight ; discount \%, 
interest Q% ? 

26. A commission merchant of Charleston sold for a firm in Boston 
a consignment of English crockery. The sales amounted to $12240, 
and his commission 3^. With the proceeds, the commission merchant 
bought a 30-day draft on Boston at \% discount and 6^ interest. 
What was the face of the draft? 

26. A commission merchant of San Francisco bought for a firm in 
Philadelphia a consignment of tea costing $15000. The rate of com- 
mission for buying was 2^. The firm in Philadelphia remitted a 15- 
day draft for the amount due,, at ^% premium. What did the firi© 
pay for the draft, rate of interest Q% ? 
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FOREIGN EXCHANGE. 

303. Foreign Exohange is that which is carried on between 

different countries. 

Kem. — Foreign bills of exchange ate usually drawn at sight (sometimes called 
" short exchange "), or at 60 days after sight (sometimes called " long exchange "). 
Three days of grace are usually aUowed on foreign bills of exchange. The price 
of long exchange is less than that of short exchange by the interest on the face of 
the draft for the difference in time between the two dates of maturity. 

304. The Pax of Exchange is the established yalne of the 
monetary unit of one country, expressed in the currency of another. 

Rem. 1. — The intrinsic par of exchange is the real or intrinsic value of coins 
estimated by the weight and purity of the metals of which they are composed. 
Thus, the intrinsic par of the sovereign or £ of Great Britain compared with the 
monetaiy unit of the United States (the gold dollar) is $4.8665; the sovereign con- 
taining 113 grains of pure gold, and the dollar 23.22 grains, and 113 -*- 23.32= 
4.8664}|)|, or practically 4.8665. The intrinsic value of the standard coins of 
foreign countries is estimated by the Director of the U. S. Mint, and on the 1st of 
January of each year is proclaimed by the Secretary of the Treasury. 

Rem. 2. — The commercial par of exchange is the market value of the coin or 
currency of one country estimated by the requirements of trade between it and an- 
other country. 

305. A Set of Exchange is a bill of exchange usually drawn in 
sets of three, of the same tenor and date, and so worded that when 
one of the set is paid, the others become void. 

Rem. —The object of a set of exchange is to provide against loss in transmit- 
ting from one country to another. The bills are sent either by different routes, or 
by the same route at different dates. Sometimes only the first and second of the 
set are sent, and the third is preserved. 

306. A Letter of Credit is a circular letter issued by a banking 
house to persons who wish to travel abroad, and addressed to bankers 
generally, and to its own correspondents particularly, in the different 
countries which the traveler is about to visit, requesting them to sup- 
ply the traveler with money in sums to suit his convenience until the 
total amount specified in the letter has been obtained. 

Rem. — The difference between a hUl of exchange and a letter of credit is, that 
the former is paid at one designated place, at one fixed time, and in one stated 
amount, and the latter, at the option of the payee, is payable at several places, at 
different times, and in variable amounts. 
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307. The Bate of Foreign Ezchauge is the market value 
of the monetary unit of one country estimated in the currency of 
another. 

Rem. — American exchange on Great Britain is quoted by giving the exchange 
value of £1 in dollars ; on France, Belgium, and Switzerland by giving the ex- 
change value of $1 in francs; on Holland by giving the exchange value of 1 
guilder in cents; on Germany by giving the exchange value of four reichsmarks 
in cents. 

308. To find the cost of a foreign bill of exchange. 

ILLUSTRATIVE EXAMPLES. 

1. How much must be paid for a bill of exchange on Liverpool of 
£320 17s. 6d., purchased at 4.86 ? 

SoLUTiON.--£320 17s. 6d. = £320.875. If £1 of exchange is worth $486, 
£320.875 of exchange must be worth 320.875 times $4.86, or $1559.45 + . 

2. What is the cost of a bill of exchange on Paris of 1766.30 francs, 
bought at 5. 19^? 

Solution.— 1766.30 -«- 5.195 = 840. If 5.19J francs of exchange are worth $1, 
1706.30 francs of exchange are worth as many times $1 as 1766.30 fr. are times 
5.19^ fr. ; that is, 340 times $1, or $340. 

3. What is the cost of a bill of exchange on Frankfort of 800 
reichsmarks, purchased at 94^ ? 

Solution. — ($.94875 x 800) ■*- 4 = $189.75. If 4 marks of exchange are worth 
$.94}, 1 mark is worth \ of .94}; and 800 marks, 800 times ^ of $.94|, or $189.75. 

EuLE. — Divide the face of the bill by the quotation if both 
express similar monetary units; or multiply the quotation by 
the face of the biZl if they express different monetary units. 
The result in either case mill denote the market value in U. S. 

m^ney. 

• 

NoTB 1. — ^In German exchange, divide the resiilt of the rule by 4 
NoTB 2. — ^Bills of exchange are sometimes bought and sold through brokers; 
in which case brokerage is computed on the market value ( = prime cost if a pur- 
chase, or gross proceeds if a sale), and added to the market value to find the total 
cost to the purchaser, or deducted from the market value to find the net proceeds 
due the seller. 
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. BXAMPLB8 FOR PRACTIOB. 

Find the cost. Find the oort. 

Face of draft. Qwfiaiiim. Face of draft. QuoiaH&m, 

1. £340 485^ 6. 750 guilders 40^ 

2. £350 28. 6d 4.851 7. 1830 " 40J 

3. £730 12s. 6d. 4.85f 8. 1500 reichsmarks 94| 

4. 3175.30 francs 5.18| 9. 1800 " 95J 

6.418.76 '* 5.19i 10.3200.36 " 94} 

11. A merchant of New York bought of Olenn & Go. ^ Manchester^ 
Eng., 840 yards cassimere at 16s. 8d. per yanj ; 500 yards tweed suit- 
ings at 12s. 6d. per yard ; and paid by bill of exchange on Liverpool 
at 4.84f . What was the cost of the bill of exchange ? 

12. I purchased, through a broker, a bill of exchange on London 
of £750 5s. at 4.85|. What was the total cost, brokerage |^? 

13. I sold, through a broker, a bill of exchange on Bremen of 815 
reichsmarks at 95{. What were the net proceeds due me, brok. i% ? 

309. To find the face of a foreign bill of exchange. 

ILLUSTRATIVE EXAMPLES. 

1. I paid 1285 for a bill of exchange on Bremen bought at 95. 
What was the face of the bill ? 

Solution. — Since the quotation denotes the market price of 4 marks, as many 
times 4 marks can be bought for $285 as $.96 is contained times in $285 ; that is, 
800 times 4 marks, or 1200 marks. 

2. I sold, through a broker, a bill of exchange on Havre and real- 
ized $3196 as net proceeds. What was the face of the bill, exchange 
being 5.19J, and brokerage i% ? 

Solution.— $3196-«-(100%—i%) = $8200, gross proceeds or market value. 
S.IOJ fr. X 3200 = 16616 francs, face of bilL 

EuLE. — Divide the market value by the quotation, if both 
express similar monetary units ; or multiply the quotaMon by 
the market value, if they express different monetary units. 

Note 1. — If brokerage is included, divide the gross cost in purchasing a draft 
by 100^ +rate of brokerage ; or the net proceeds in selling a draft by 100^— rate 
of brokerage. The quotient in either case will be the market value of the draft. 
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Note 2. — 308 is applied whan the remitter owes money which is pajabU 
where the payee resides, in which caoe the face of the bill should equal the debt, 
and all expenses of transmission should be defrayed by the remitter. 309 is ap. 
plied when the remitter owes money which is payable where the remitter lives, in 
which case the total cost of the bill should equal the sum owed, and all expenses of 
transmission are deducted therefrom to find the face of the bilL 

EXAMPLES FOR PRACTICE. 

Find the face of a bill of exchange. 



Market value. Course of exeha/nge. 

1. $6126.75.... $4.86} to £1. 

2. $2730 $4.87i " " 

3. $800 5.20i fr. to $1. 

4. $324 5.19i 



a it a 



Market value. Course of eocchange. 
6. $1489.50. . .411^ to 1 guilder. 

6. $181.44.... 40i^ " 

7. $304.80 .... 95}^ to 4 marks. 

8. $852.75....94i^ '' *' 



What is the face of a bill of exchange which can be bought 
9. For $5807.25, if quoted at 4.85 to the £, brokerage ^% ? 

10. For $1834.80, if quoted at 5.;L9| fr. to the dollar, brok. i^? 

11. For $7584.32, if quoted at 40f^ to the guilder, brokerage ■^%'i 

12. For $8500, if quoted at 95|^ to 4 marks, brokerage \% ? 

13. I bought, through a broker, a bill of exchange on Sheffield, 
and paid $3889.70. What was the face of the bill, the course of ex- 
change being 4.85, and the brokerage i%J 

14. I sold, through a broker, a bill of exchange on Bristol, Eng., 
at 4.85, and received $3580. 02f as net proceeds. What was the face 
of the bill, brokerage \% ? 



CUSTOM-HOUSE BUSINESS. 

310. Duties or Customs are taxes levied by the general gov- 
ernment on goods imported from foreign countries, to produce a rev- 
enue for the support of the government, to protect home industries, 
or for both purposes. 

Rem. — Duties are classified as Ad Valorem and Speeifie. 

*$11. An Ad Valorem Duty is a duty levied upon imported 
goods at a certain per cent, ot their market value at the time and 
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place of purchase or of shipment ; as, china ware, plain, bb%, orna- 
mented, 60^ ; silks, 50^ ; jewelry, 26^ ; etc. 

Rem. 1. — By market value of goods is meant their invoice value after all dis- 
oounts have been deducted and before any extra charges (such as commission, 
cartage, boxing, freight, etc.)> have been added. 

Rem. 2. — Invoices are required to be made out in the weights, measures, and 
currency of the country from which the importation is made ; the value in U. S. 
money of the foreign currency of the principal nations of the world being annually 
proclaimed for this purpose by the Secretary of the Treasury (166). If not thus 
proclaimed, invoices made out in a foreign currency must be accompanied by a 
consular certificate denoting its value in U. S, money. 

Rem. 8. — Duties are not computed on fractions of a dollar. If the cents are 
less than 50 they are rejected, if 60 or more the dollars are increased by 1. 

312. A Specific Duty is a duty levied upon imported goods 
according to their weight or measure, and without reference *o their 
value ; as, camphor, 5^ per pound ; linseed oil, 25^ per gallon ; hemp 
carpeting, 6{^ per square yard ; bituminous coal, 75^ per ton, etc. 

Rem. 1. — ^In computing specific duties the ton is estimated at 2240 lb., the 
hundredweight at 112 lb., and the quarter at 28 lb. 

- Rem. 2. — Some goods are subject to both a specific and an ad valorem duty ; 
as, Axminster carpets, 45^ per square yard and 30^ ad valorem ; cigars, $2.60 per 
pound and 25% ad valorem, etc. 

313. Allowances are deductions made in estimating specific 
duties, and are distinguished as Tare, BreaJcage, and Leakage. 

Rem. 1. — Tare is a deduction from the gross weight of goods, allowed for the 
umght of the cask, box, bag, etc., in which they are contained. 

Rem. 2. — Breakage is a deduction allowed for the toaste of liquids imported in 

bottles. 

Rem. 8. — Leakage is a deduction allowed for the waste of liquids imported in 
casks or barrels. 

314. A Tariff is a list or schedule of goods, and the rates of 
4uty imposed by law on the same. 

315. Ad valorem duties are computed according to dtr ▼)rinciple8 
of percentage, the market value at the place of purchase o^ "^ri 
(reduced to U. S. money) being regarded as the base, and the ad vaiorOi^ 
duty as the percentage. 
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ILLUSTRATIVE EXAMPLE. 

What is the duty upon 800 yards of Brussels carpeting 27 inches 
wide, and invoiced at 11.25 francs per yard, the rate of duty being 30 
cents per square yard and 30^ ad valorem? 

BoiuTiow. Explanation. — Multiply 11.26 

$.193 X (11.25 X 800) = $1737. fr. by 800 to find the cost at the 

$1737 X .30 = $521, ad valorem duty, place of purchase (9000 fr.); this 

result by the custom-house value 

27 in. = f J = } yd., width. of 1 franc as shown in 156 ($.193) 

f X 800 = 600 sq. yd. to find the dutiable value in U. S. 

$.30 X 600 = $180, specific duty. money ($1737), and this result by 

the rate of ad valorem duty (30%) 

$521 + $180 = $701, combined duty. to find the ad valorem duty ($521). 

Multiply the width of the car- 
pet (f yd.) by its length (800 yd.) to find the number of square yards (600), and this 
result by the specific duty per sq. yd. (30^) to find the specific duty ($180). Add 
the ad valorem duty ($521) to the specific duty ($180) to find the total duty ($701). 

Rule. — Ad Valorem Dutt. — Reduce the net invoice price to 
U. S. money (156) ; deduct all allowances (313) ; and multi- 
ply the remainder by the rate of ad valorem duty. 

Specific Duty. — Deduct the total allowance from the total 
quantity specified in the invoice ; reduce the remainder to the 
denomination on which the rate of specific duty is given, and 
multiply the result by the rate of specific duty. 

Note. — By net invoice price is meant the net cost cr market value of the im- 
portation at the place of purchase (Rem. 1, 311). 



EXAMPLES FOR PRACTICE. 

What is the ad valorem duty upon an importation invoiced 

1. At £340 12s. 6d., allowing 10% for breakage, rate of duty 30^? 

2. At 15378.40 marks, allowing b% for leakage, rate of duty 15^? 

3. At 9506.35 guilders, allowing %% for tare, rate of duty 60^? 

4. At £835 15s., rate of duty 10^? 

6. At 8195 lira, allowing 8^ for breakage, rate of duty 25% ? 

6. At 927.75 francs, if the rate of duty is 75%? 

7. At 3500 yen, if the rate of duty is 12% ? 

8. At 475 pesos (Cuba), if the rate of duty is 40% ? 
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What is the specific duty npon an importation of 
9. 7835 sq. yd. of dress goods^ rate of duty 25j? per sq. yd.? 

10. 300 tons of medicinal roots, rate of duty 1^ per pound? 

11. 1200 tons guano, rate of duty 76 j? per ton ? 

12. 30 doz. bottles wine, breakage 10^, duty $2.50 per doz.? 

13. 650 gallons brandy, leakage %%, rate of duty $1.50 per gal.? 

14. 160 gross bottles, breakage b%, rate of duty 10^ per doz.? 

16. A merchant in Paris consigned to a firm in Boston 3500 yards 
of 20-in. bunting, the market price of which in Paris, at the time of 
shipment, was 1.16 francs per yard. What was the duty at 10 cents 
per square yard and 35^ ad valorem ? 

16. At 60^ ad valorem, what is the duty upon an importation of 
200 dozen kid gloves, invoiced at 73 francs per dozen ? 

17. What is the duty upon a consigment of watches, invoiced at 
£3560 10s., at 20^ ad valorem ? 

18. If subject to a specific duty of 12 per gallon, what must be the 
selling price per gallon of an importation of 600 gallons French cognac 
to enable the importer to realize 15^ profit, if the net invoice price is 
18 francs per gallon, and the charges other than duty aggregate 95 
francs in France, and 150 in the United States, the course of exchange 
on Paris being 6.20 francs to the dollar ? 

19. At 30^ ad valorem, what is the duty upon an oil painting the 
net invoice of which is 3200 guilders ? 

20. At 1 J cents per pound, what is the duty upon 3 T. 2 cwt. 1 qr. 
of cast-iron stove plates ? 

21. At 65 cents per cubic foot, what is the duty upon a block of 
marble 8 ft. x 2 ft. x 18 in.? 

22. What is the duty upon an importation of 1500 yards flannel 
weighing 350 pounds net, and valued at 60 cents per yard, the rate of 
duty thereon being 24 cents per pound and 35^ ad valorem ? 

23. A merchant of Baltimore imported from Sheffield a lot of 
pocket knives invoiced as follows : 50 doz. at 12s. 6d. per doz. ; 25 doz. 
at 17s. 6d. per doz.; 15 doz. at £1 5s. 6d. per doz.; 20 doz. at £1 12s. 
6d. per doz.; 8 doz. at £2 5s. per doz.; 15 doz. at £2 10s. per doz.; 
and 9 dozen at £3 12s. per doz. The charges in Sheffield amounted 
to £3 10s. What was the duty upon the importation at 50^ ad 
Valorem ? What was the cost in Baltimore of remitting a bill of ex- 
change in payment, the co'irse of English exchange being 4.86^, 
brokerage \% additional ? 
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TAXES. 

316. A Tax is a sum of money levied on the person, property, 
or income of an individual for the support of the government or for 
other public purposes. 

Rem. 1. — ^A Property Tax is a sum levied on real estate or personal property. 

Rem. 2 — A Capitation ov Poll Tax is a sum levied, irrespective of property, on 
tiie person of every adult male citizen not specially exempt by law. 

Rem. 3. — A License Fee is a sum exacted by a city, state, or general govern- 
ment for the privilege of conducting a specified business. 

317. Property taxes may be computed according to the principles 
of percentage, the assessed value of the property being regarded as 
ihe base, and the property tax as the percentage. Hence, 

Assessed Value^ 

•I- Rate of Tax. 

Property Tax ^ 

EXAMPLES FOR PRACTICE. 

1. The rate of taxation in a certain city is $1.15 on the $100. 
What tax should be paid by a person whose property is worth $18654, 
and is assessed at \ of its value ? 

Solution.— f of $18654 = $12486, assessed value. $1.15 on $100 = $.0115 on 
$1. Hence, $.0115 x 12436 = $143.01 + , required tax. 

What is the tax, if the assessed value of the property is 

2. $7200, and the rate of taxation \% ? 

3. $9800, and the rate of taxation 12^ mills on the dollar? 

4. $25300, and the rate of taxation 9 mills on the dollar ? 
6. $8758, and the rate of taxation $1.18 on $100 ? 

6. $2940, and the rate of taxation 95 cents on $100 ? 

7. I have property worth $19600, which was assessed at } of its 
value. What was my entire tax at 7^ mills on the dollar, including 3 
polls at 75 cents each ? 
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8. My real estate was assessed at 17500, and my personal property 
112500. What amount of tax did I pay thereon at $1.18 per llOO, 
having been allowed a discount of 3% for prompt payment ? 

9. What is the rate of taxation in cents on $100, if the assessed 
valuation of property is $1875, and the total tax $27.50, including 1 
poll at $1.25 ? 

Solution.— $27.50 - $1.25 = $26.26, property tiUL $26.25 -*- $1875 = $.014 
CD $1 = $1.40 on $100. 

Find the rate of taxation in mills on $1 if the assessed valuation is 

10. $514000, and the gross tax $6233, including 130 polls at 50^. 

11. $15000, and the gross tax $137.25, including 3 polls at 75^. 

12. $15387200, and the total property tax $169259.20. 

Find the rate of taxation in cents on $100 if the assessed valuation is 

13. $34000, and the total property tax is $469.20. 

14. $1275000, and the total property tax is $12495. 

The collector's commission is computed upon the gross amount of the tax col- 
lected. Hence, the net or available tax -*- (100 J& — rate ^ of collector's commis- 
sion) = gross amount of tax to be levied. 

16. $78000, the net tax $837.33, and the collector's commission 5%. 

16. $187500, the net tax $2793, and the collector's commission 2%. 

17. The assessed value of real estate in a town is $986000, and of 
personal property $450000. The sum required by taxation is $12145.63 
net, after allowing 2% for collection. What should be the rate of 
taxation on the entire property, if the number of polls be 375, and the 
tax for each poll 50 cents ? 

18. The cost of certain public improvements in a town is estimated 
nt $4578.40; and to raise this sum, $1475000 worth of property is 
subject to taxation. The preceding estimate does not include the 
collector's commission of 3%. How much on $100 will each property, 
holder be required to pay ? What will be the iax of B, whose prop- 
erty is' valued at $8300? 

19. The assessed valuation of the property of a village is $832000. 
The estimate of corporate expenses includes $1500 for schools, $1600 
for streets, $1200 for salaries and commissions, and $692 for sundry 
other expenses. What will be the rate of taxation expressed as mills 
on the dollar ? What taxes will be required of A, whose real estate is 
assessed at $8000j and personal property at $450 ? 
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INSURANCE. 

318. Insurance is a contract by which one party, for a stipulated 
sum, agrees to indemnify another for a specified loss or damage, if 
sustained within a given time. 

Rem. 1. — Insurance is of two kinds: Personal Insurance, or indemnity to be 
paid in case of sickness, accident, or death of the person insured; and Property In^ 
suranee, or that which indemnifies the owner of real estate, merchandise, or other 
property for its loss or damage by fire, water, wind, or other specified casualty. 

Rem. 2. — The Insurer or Underwriter is the person or company that agrees to 
indemnify for loss. The Insured is the person protected from loss. A Policy is a 
contract between the insurer and insured. The Term of Ir^suromce is the time for 
which the property or person is insured. 

319. The Premium is the sum paid by the insured to the insurer 
for the risks which the latter assumes. 

Rem. — The premium is a certain rate per cent, of the amount of insurance, as' 
i%» i%» ^^^' Such rates aire usually expressed by giving the cost of f 100 of in- 
surance ; as 50 cents per $100, 75 cents per $100, etc. 



FIRE AND MARINE INSURANCE. 

320. Fire Insurance is a contract by which one party, for a 
stipulated payment, agrees to indemnify another for any loss or dam- 
age to a described piece of property, if caused by fire within a given 
time. 

Rem. 1. — Fire insurance companies are also liable for loss or damage caused 
by water, when applied for the purpose of extinguishing a fire; and for the loss of 
buildings which have been torn down or otherwise damaged or destroyed to pre- 
vent a fire from spreading. 

Rem. 2. — Fire insurance companies do not usually insure property for its fuU 
value, that the party insured may be interested in its protection. They also 
reserve the privilege of rebuilding or repairing damaged property, if it be to their 
interest. 

Rem. 8. — In an ordinary fire policy, if the loss is only partial^ the insurance 
company promises to pay the full value of the property destroyed, or the full 
depreciation of the property damaged, if it does not exceed the sum covered by 
insurance ; but if insured in two or more companies, each company will pay its 
pro rata share of the loss, 
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321. Maxine Insiiranoe is a contract wherein the insurer^ for 
a stipulated payment, agrees to indemnify the insured for any loss or 
damage to a certain vessel, cargo, or freight, by storms or other perils 
or risks of navigation to which it may be exposed during a particular 
voyage, or within a specified time. 

Rem. 1. — Transit Insurcmce, or insurance of merchandise during shipment, 
is a form of marine insurance, whether the transportation be effected by rail or 
water route, or both ; and so is Inlcmd Inaurcmce, or insurance on steamboats or 
other vessels navigating rivers, lakes, or other inland waters. 

Rem. 2. — ^Marine policies contain an "average clause," under the terms of 
which the indemnity to be paid for a pa/rtial los8 of property partially insfired will 
be such a part of the loss, as the sum covered by insurance is of the full value of 
the property. Thus, if a vessel valued at $60000 is insured for one-half its value 
($30000), and is totally destroyed, the owners will be entitled to the full amount 
covered by insurance ($30000); but if it is damaged to the extent of $8000, the 
owners will be entitled to only one-half of the partial loss, or $4000. 

Rem. 3. — SaZvage is a compensation allowed persons for their voluntary assist- 
ance in saving a ship, cargo, or other property from perils of fire or water. 

322. Short Rates are certain rates of premium which are 
charged by companies when the period of insurance is less than one 
year. 

Rem. — It often happens that goods are insured for short periods of time, 
especially consignments. The rates for such periods are taken from the Short 
Rate Tables^ which are higher, proportionately, than the rates for one year. 

323. To Cancel a Policy is to annul the contract between the 
insurance company and the party insured. 

Rem. 1. — When a policy is canceled before the expiration of the time for which 
it was issued, a Return Premivm is paid by the insurance company to the party 
insured. When canceled at the instance of the insurance company, the return 
premium will be such a part of the entire premium, as the unexpired term is of 
the whole term ; but when canceled at the request of the policy-holder, the return 
premium will be what is left of the total premium after deducting the "short rate 
premium " for the time the policy had been in force. 

Rem. 2. — After a partial loss has been paid, the return premium will be such 
a part of the entire premium as the remainder of the policy (after deducting the 
partial loss paid) is of the entire or original policy. 

324. Computations in fire and marine insurance are made in 
accordance with the principles of percentage ; the sum insured being 
regarded as the base^ and the premium as the percentage. Hence, 
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8um Insured \^ 

^ ; x\ 

Formula. — 1 •!• Bate of Premium. 

Premium ^ 
Rem. — The rate of premium is usually called rate of insurance. 

EXAMPLES FOR PRACTICE. 

1. A merchant insured his warehouse worth 110800 at f of its 
Talue. What was paid for premium if the rate of insurance was \% ? 

Sum insured (J of $10600) x rate of premium (f ^) = premium (?). 

2. The stock of a manufacturing company was insured for 175000 
at the following rates : \ of the stock at \%, \ of the remainder at \%y 
and the remainder at \%. What was the total premium paid? 

3. A stock of goods valued at $45000 was insured in the Eagle Fire 
Insurance Company for 110000, in the Manhattan F, I. Co. for $15000, 
and in the Globe F. I. Co. for $9000. If the stock was damaged by 
fire to the extent of $18000, what proportion of the loss should be 
paid by each company (Rem. 3, 320). 

4. A store and contents were insured as follows : $10000 in the 
Home Insurance Co., $6000 in the Essex Insurance Co., and $8000 in 
the Howe Insurance Co. A partial loss of $6000 having been caused 
by fire, how much should each company contribute ? 

5. A ship worth $75000 was insured for $20000 in one insurance 
company at \% premium, and for $35000 in another at \% premium. 
She was afterwards damaged by a storm to the extent of $3000. What 
insurance did the owners of the ship receive from each company ? 

6. A vessel worth $30000 was insured for $5000. in each of four 
companies. What insurance would its owners receive from each com- 
pany if the vessel sustain a partial loss of $8000 ? If the vessel be 
totally destroyed ? 

7. A stock of goods was insured for one year for $12000 at \%. 
Six months thereafter the policy was canceled at the request of the 
insured. What was the return premium, the short rate for six 
months being \% (Rem. 1, 323) ? What would have been the return 
premium if the policy had been canceled at the request of the under- 
writers? 
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8. I paid $175 premium on a schooner worth 125000, which was 
faisured at \ of its value. What was the rate % of insurance ? What 
was the rate of insurance in cents on the $100 ? 

Premium ($175) -♦- sum insured {| of $25000) = rate of premium (?). 

9. An insurance company received $120 premium on property in- 
sured for $16000. If a building be insured for $40000 in another 
company at the same rate, what will be the premium on the latter ? 

10. A marine insurance company received $484.50 for insuring a 
vessel worth $80000 at | of its value. What was the rate % of insur- 
ance if $4.50 was charged for the policy and survey.^ 

11. The stock of a wholesale notion house is insured in several 
companies for $12000, and is damaged by water, while extinguishing 
a fire, to the extent of $960. What % of its risk should be paid by 
each company ? What amount should be paid by a company which 
had a risk of $5000 upon the stock ? 

12. For what sum is a house insured if the premium paid is $76, 
and the rate of insurance \% ? 

Premium ($75) -*- rate of premium (f %) = sum insured (?). 

13. I paid $19.20 for having my house insured, the rate of insur- 
ance being 60 cents per $100. For what sum was my house insured ? 

14. A man owns | of a steamboat, and insures \ of his interest at 
\\%, paying $112.50 premium. What was the value of his interest in 
the boat ? If, before the policy lapses, the boat should be damaged 
by fire to the extent of $4000, what sum will he receive from the in- 
surance company ? 

15. The invoice price of a shipment of goods is $7930. The ship- 
per wishes to have them insured at such a sum as will cover both the 
invoice price and the premium in case of loss. What should be the 
sum insured, if the rate of insurance is \% ? 

Value ($7930) -«- 100% -rate% of insurance (99J%) = sum to insure which 
will include both value and premium (?). 

This kind of insurance, is not applicable to real estate or other risks in which 
insurance for a greater sum than the value of the property will offer an incentive 
to negligence in its protection. It is allowed in transit and some other kinds of 
marine insurance. 

16. The value of a certain consignment is $711.72. For what sum 
must the shipper h^v^ it insured to obtain both the value of the con- 
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signment and the premium thereon if it should be totally lost, the rate 
of insurance being $1.15 per $100 ? 

17. The value of a schooner's cargo is $8372.50, and the owner 
wishes to insure it for a sum which will cover the value of the cargo 
and the cost of insurance. If the rate of insurance is 1^%, and the 
cost of the policy $1.75 additional, what should be the sum insured ? 

18. A ship is insured for enough more than its value to include the 
cost of insurance at 1\%, and $6 for the policy and survey. If the 
ship is worth $51350, what should be the sum insured ? 



RATIO AND PROPORTION. 

325. Ratio is the relative value of one quantity as compared 
with another quantity of the same kind. 

Rem. 1. — The ratio of 15 ft. to 5 ft. means the relative value of 15 ft. as com- 
pared with 5 ft., and this ratio or relative value is found by dividing the first ol 
these quantities by the second. Thus, 15-^5 = 3. 

Rem. 2.— The two quantities compared, taken separately, are called terms of 
the ratio ; and taken together, are called a couplet. 

Rem. 3. — The left-hand term of a couplet is called its antecedent, and the 
right-hand term its consequent. 

Rem. 4. — The symbol of ratio is the sign of the operation (division) with the 
horizontal line omitted (:). It is placed between the antecedent and consequent, 
means divided by, and is read is to. 

336. A Simple Ratio is a ratio of two quantities ; as 16 : $2. 

Rem. 1. — The learner should discriminate between a ratio and its mere expres- 
sion. Thus, $6 : $2 is simply the expression of the ratio, the ratio itself being the 
resultant quotient (3). 

Rem. 2. — The terms of a ratio are usually concrete. If concrete, they should 
be reduced to the same denomination, if necessary. The ratio is abstract, 

327. A Compound Hatio is the product of two or more simple 
ratios ? ^ *3 ! *2' ^^ ^^ read, abstractly, 8 times 3 is to 4 times 2. 

328. A Proportion is an expression of equality between two 
ratios. 
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Rem. 1. — The symbol of proportion is the double oclon (::) ; and it is placed 
between two ratios to show that they are equal. The sign of equality is often used 
as a substitute for the symbol of proportion. 

Rem. 2. — Simple Proportion is the expression of equality between two simple 
ratios. Thus, 8 lb. : 24 lb. :: 5 da. : 15 da. is a simple proportion, consisting of 
the two simple and equal ratios (8 lb. : 24 lb.) and (5 da. : 15 da.) united by the 
symbol (: : ). It may be read, 8 lb. are to 24 lb. as 6 da. are to 15 da. ; or, the ratio 
of 8 lb. to 24 lb. equals the ratio of 5 da. to 15 da. This proportion is sometimes 
written ^ = -f^. 

Rem. 3. — Compoumd Proportion is the expression of equality between two 
ratios, one or both of which are compound. Thus \ « h * « h i * * ^^^ * ^^^ 

is a compound proportion. It is usually read, 12 times 6 is to 8 times 6 as $150 is 
to $120. 

Rem. 4. — The extremes of a proportion are its first and fourth terms, that is, 
its two outside terms ; and the msans of a proportion are its second and third 
terms, that is, its two inside terms. Thus, in the proportion, 8 lb. : 8 lb. :: 64jf : 
24^, 8 lb. and 24^ are the extremes, 8 lb. and 64^ the means. 

329. The product of the extremes of a proportion equals the prod- 
uct of its means. Thus, in the proportion, 8 lb. : 3 lb. : : 64^ : 24^, 
the product of the extremes (24 x 8 = 192) equals the product of its 
means (3 x 64 = 192). Hence, 

Principles. — 1. If the product of the exir ernes of a propor- 
tion he divided by one of its means, the quotient mill be its other 
mean. 

2. If the product of the means of a proportion be divided by 
one of its extremes, the quotient iviU be its other extreme. 

330. To find an omitted term of a proportion. 

ILLUSTRATIVE EXAMPLE. 

Find the omitted term in the proportion, 9 yd. : 12 yd. :: $6 : ($?) 
Explanation. — Applying 329, take the prod- 
uct of the two given means (12x6 = 72) as the soturioN. 

product of the two extremes. Hence, divide the l^c X o = "Z, 

known product of both extremes (72) by the given 72-T-9 = 8. Hence, 

extreme (9), and the quotient must equal the other 9 yd. .• 12 yd. :: $6 : 18. 
extreme (8). 
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EXAMPLES FOR PRACTICE. 

Find the omitted term of the following proportions : 

1. 4 oz. : 9 oz. :: ? : 25^. | © j 30 men : 5 men ) ,, g-ig 

2. $3 : ? :: 9 yd. : 12 yd. ' ( 4 da. : 8 da. ) " 

3. ? : 21 mi. :: $4 : $12. 

4. 10 gal. : 9 gal. :: $30 : P. 

5. J bu. : I bu. :: ? ; $f- 

6. 9.4 bbl. : 10.25 bbl. :: $4.70 : 

7. £4 : £36 :: ? : 18 doz. 

8. ? : $65 :: 9 men : 45 men. 



> 



,^ j 75 rd. : 25 rd. ) .. ^ . 1 1 ^^„ 
10. •< , ^, >•::?: 11 men. 

(54bu. :9bu. ) 

11.^ 3fi--? I:: $160: $80. 
<28hr. :6hr. ) 

12. j ^ !*• • ^f ?^ i- :: $28.80 : $18. 
( ? : 3 hr. ) 



SINGLE RULE OF THREE. 

331. The Single Rule of Three is a process of obtaining a 
result which depends upon the comparison of one pair of quantities 
of the same kind. 

Rem. — The Single Rule of Three is applicable to problems having three given 
quantities, two of which are of the same kind and form a certain ratio, and it 
is required to find a fourth quantity which will form an equal ratio with the 
remaining quantity. For this reason it is also called Simple Proportion (Rem. 
2, 328). 

ILLUSTRATIVE EXAMPLES. 

1. If 50 bushels of wheat cost $48, what will 73 bushels of the 
same wheat cost ? 

soLunav. Explanation. — Since a coat is required, place 

148 . the given cost ($48) at the right of a perpendicular 

gQ 1^3 line. There are now only two terms (50 bu. and 

(48 X 73)H-50 = 170.08. "^ ^^-) remaining to be ar«mged. 

^ ^ Smce the cost of 73 bu. is required, and this 

required cost is greater than the given Cost of 50 
bu., plcice the greater of the two remaining terms (73 bu.) at the right of the line, 
and the less (50 bu.) on the opposite side. 

Multiply the two right-hand terms ($48 x 73 = $3504), and divide the product 
by the left-hand term (50), obtaining $70.08 as the required cost. 

Rem. — As a proportion, the required cost is to the given cost as the quantity 
of which the cost is required is to the quantity of which the cost is given ; that ia. 
$? : $48 :: 73 bu. : 50 bu. Since two means and one extreme are given, apply 
Prin. 2, 329, to find the other extreme, obtaining $70.08. 
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2. If 300 acres of a field will produce 16500 bushels of com, how 
many bushels of corn will 93 acres of the same field produce ? 

SOLUTION. Explanation. — Since bushels are required, place 

^•* the given bushels (16500) at the right of the line. 

H I0W0 bu. Since bushels from 93 acres are required, and the 

^00 0$ required bushels must be Uss than the given bushels 

81 from 300 acres, pUuie the less of the two remaining 

165 X 31 = 5115 bu. terms (93) at the right of the line, and the other term 
(300) on the opposite side. 
Cancel and proceed with the uncanceled terms as in HI. Ex. 1, obtaining 5115 
as the required number of bushels. If 1 is obtained as the result of cancellation, 
omit it from the left-hand terms, and retain it in those on the right. 

3. If 24 men can do a given piece of work in 9 days^ in how many 
days can 18 men do it ? 

SOLUTION. Explanation.— Since days are required, place the given 

da. days (9) at the right of the line. 
4^ Since days for 18 men to do the work are required, and 

1 g the required days are greater than the given days for 24 men 
(for when fewer men are employed on a piece of work, the 

Ans, la oa. greater must be the time required to complete it), place the 
greater of the two remaining terms (24) at the right of the 
line, and the other term (18) on the left. 

Canceling out all the terms, it is found that 12 is the only uncanceled factor. 
Therefore the required answer is 12 times 1 da. or 12 da. 

Rule. — I. At the right of a perpendicular line, place that 
one of the three given terms which is of the same kind as the 
required answer, 

II. //, from the nature of the question, it is seen that the 
required answer will he greater than the term^ already written, 
place the greater of the two rem^aining terms at the right of 
the line, 

III. //, however, it is seen that the required answer will he 
less than the term already written, pla^e the less of the two 
rem^aining terms at the right of the line. 

IV. After placing one of the two rem^aining terms at the 
right of the line, place the other term on the left. 

V. Multiply the two right-hand term^s, and divide the 
product hy the left-hand term^, first canceling factors which 
are com^mon to the left-hand term and either of the right-hand 
terms. 
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EXAMPLES FOR PRACTICE. 

1. What is the cost of 13 pounds of sugar if 8 pounds cost 72 cents ? 

2. If 12 pounds of beef cost $1.80, how much will 9 pounds cost? 

3. A farmer raised 1750 bushels of wheat on 70 acres of land. At 
the same rate how many bushels could he have raised on 87 acres ? 

4. If 50 bushels of wheat cost $75, what will 80. bushels cost at the 
same rate? 

5. If I am charged $12.25 for 35 yards of goods, how much should 
I be charged for 47 yards of the same goods ? 

6. If a garrison consume 102 barrels of flour in 17 days, how many 
barrels of flour will it consume in one year ? 

7. What will 30 pounds of butter cost, if 18 lb. 3 oz. cost $5.82 ? 

8. If 82 sheep cost $287, how many sheep at the same price will 
cost $52.50 ? 

9. If $320 will accrue $9.60 interest, how much interest will $240 
accrue in the same time and at the same rate % ? 

Sometimes, as in the preceding example, all of the three given terms express 
the same kind of units; but in such clsises one of the three given terms will be 
found to agree more specifically with the required answer. Thus, dollars of interest 
are required, and the given dollars of interest ($9.60) will be the upper right-hand , 
term. The two remaining terms specifically agree as dollars of principaL 

10. What principal will accrue $1.59 interest, if $820 will accrue 
$5.30 interest in the same time and at the same rate % ? 

11. A received a dividend of $420 on $8400 of stock. What would 
he have received if he had owned $9300 of the same stock ? 

12. How long a shadow will be cast by a vertical staff 11 feet 
high, if at the same moment a staff 6 feet high cast a shadow 4 feet 
long ? 

13. A pole 18 feet high casts a shadow 6 feet long. How high is a 
tree which, at the same time, casts a shadow 13 feet long ? 

14. How many men can do the same work in 20 days that 45 men 
can do in 16 days? 

15. A contractor agreed to build a house in 45 days, and estimated 
that 6 men would be suflBcient to do the work. Should he desire to 
complete the job in 30 days, how many men must he employ ? 

16. A invested $5400 in a partnership, and B $3600 ; and the con- 
tract between them specified that each partner's gain or loss should 
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be proportional to his investment. If the total gain is $1500, wha^ 
should be each partner's share ? 

17. A merchant sells $3600 worth of goods and gains $648. At th.^ 
same % of profit, what amount of goods must he sell to gain $1620 ? 

18. What should be the tax on a farm assessed at $32500, if a farm 
assessed at $7500 is taxed $18.21 ? 

19. A merchant sold an invoice of goods at 15^ profit and gained 
$450. What % would he have gained by selling at a profit of $750 ? 

20. If A lend B $800 for 18 days, how long should B lend A $300 
to offset his claim for interest ? 

21. If the rate of freight is 18^ per bushel for 1326 miles, what 
will be the proportionate rate for 884 miles ? 

22. If a vessel is provisioned for a crew of 30 men and a voyage of 
168 days, how long a voyage can she make with the same provisions if 
the crew be increased to 35 men ? 

DOUBLE RULE OF THREE. 

332. The Double Rule of Three is a process of obtaining a 
result which depends upon the comparison of two or more pairs of 
quantities of the same kind. 

Rem. — If the terms of a problem in Double Rule of Three are arranged in the 
form of a proportion, the first couplet will contain as many simple ratios as there 
are pairs of given quantities of the same kind. For this reason it is also called 
Compownd Proportion (Rem. 3, 328). 

ILLUSTRATIVE EXAMPLE. 

If 4 men can earn $84 in 7 days by working 10 hours a day, how 
many dollars can 6 men earn in 10 days by working 9 hours a day ? 

Explanation. — Since dollars are required, place the 

given dollars ($84) at the right of the perpendicular line. 

Since dollars are required that six men can earn, 

and 6 men can earn more dollars than 4 men, place the 

greater of these two similar terms^ (6 men) at the right 

of the line, and the other (4 men) at the left. 

$3x6 X 9 = $162. Since dollars are required that 6 men can earn in 10 

days, and 6 men in 10 days can earn more dollars than 

in 7 days, place the greater of these two similar terms (10 days) at the right of the 

line, and the other (7 days) at the left. 

Since dollars are required that 6 men can earn in 10 days by working 9 hours, 
and 6 men in 10 days by working 9 hours will earn less dollars than by working 10 
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hourS} place the less of these two similar terms (9 hoars) at the right of the linb 
and the other (10 hours) at the left. 

Cancel all factors common to terms which are on opposite sides of the line, and 
divide the product of the uncanceled numbers on the right ($3 x 6 x 9) by the product 
of the uncanceled numbers on the left (1), obtaining $162 as the required answer. 

Rule. — I. At the right of a perpendicular line, place that 
given term which is of the same hind as the required answer. 

II. With the remaining terms form pairs of the same hind, 
and place the terms of each pair at the right and left of the 
line hy II, III and IV of the Single Rule of Three, as if the re- 
tjUyired answer depended on that pair alone, 

III. Cancel aU factors which are com,mon to terms on oppo^ 
site sides of the line, and divide the product of the uncanceled 
nurnbers at the right of the line by the product of the uncan- 
celed nurnbers at the left. 

Note. — In deciding upon the position of the terms of each pair, uniformly 
compare the term in the question with the similar term in the statement or suppo- 
sition. 

EXAMPLES. FOR PRACTICE. 

1. A farmer's expenses for feeding 27 horses for 17 weeks were 
$91.80. What would be his expenses for feeding 23 horses for 13 
w<jeks ? 

2. The freight on 12250 pounds of goods was $73.50 for 240 miles. 
A pro rata sum was charged on 28250 pounds of the same class of 
goods for 90 miles. What was paid for freight for the shorter distance ? 

3. If from 650 reams of paper 4000 copies of a book containing 
420 pages can be printed, how many reams will be required to print 
7000 copies of a book containing 528 pages of the same size ? 

4. If $600 will accrue $9. 60 interest at Q% per annum in 3 months 
and 6 days, at what rate per annum will $240 accrue $7.20 interest in 
4 months ? 

5. An excavator agreed to dig two cellars at the same price per 
cubic yard, and obtained $120 for one which was 40 feet long, 30 feet 
wide, and 9 feet deep. The other cellar was 36 feet long, 27 feet 
wide, and 12 feet deep. How much was received for digging the 
latter? 

6. What should be the cost of pasturing 73 head of cattle for 7 
weeks, if the cost of nasturing 95 head of o^ttlQ for Q ^eeka is $513 ? 
33& 
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7. If $840 will accrue 119.60 interest in 105 days at 8^ per annnm, 
in what time will 1576 accrue 11.84 interest at b% ? 

8. A contractor purchased a pile of stone 24 feet long, 12 feet 
high, and 9 feet wide for $120, and paid $300 for another pile of the 
same quality of stone which was 12 feet wide and 36 feet long. How 
high was the latter pile ? 

9. If 300 men can perform a certain work in 45 days by laboring 
10 hours a day, how many hours a day will 600 men have to labor to 
perform the same work in 25 days ? 

10. If 20 men can earn $1260 in 15 days by working 12 hours a 
day, how many dollars can 17 men earn in 23 days by working 10 
hours a day ? 

11. How many half -barrels of flour will supply a gang of 9 laborers 
for 20 weeks, if 3 barrels will supply a gang of 5 laborers for 15 weeks 
and 3 days ? 

12. If 7 men can plow a field 144 rods long and 105 rods wide in 
9 days by using horses whose working gait is 5 miles per hour, in 
how many days can 5 men plow a field 216 rods long and 60 rods wide 
with horses whose gait is 4 miles per hour ? 



BANKRUPTCY. 

333. A Bankrupt or Insolvent is a person who fails in busi- 
ness or is unable to meet his pecuniary obligations. 

Kem. 1. — The assets of a bankrupt are his entire property, including debts due 
to him by others. 

Rem. 2. — The liabilities of a bankrupt are the pecuniary obligations due by 
him to others. 

334. A Schedule or Statement is a list setting forth the assets 
and liabilities of the bankrupt, containing the name of each of his 
creditors and debtors, their places of business or residence, and the 
sum due to or from each. 

Rem. — A debtor of a bankrupt is a person or firm who is indebted to the bank- 
rupt ; and a creditor is one to whom the bankrupt is indebted. 

335. An Assignee is a person appointed to take charge of the 
property of a bankrupt for the purpose of converting it into cash, 

332—335 



BANKRUPTCY. 231 

and, after deducting the expenses of the assignment, to pay such 
a proportion of the bankrupt's liabilities as the available assets will 
allow. 

Rem. — A dimdend is the proportion of available assets which is paid by the 
assignee to the creditors of a bankrupt. 

336. Computationa in bankruptcy may be made in accordance 
with the principles of percentage ; the liability being regarded as the 
base, and the dividend as the percentage. Hence, 

Rem.— Total liabil- 

Lidbility ^ ity x rate of dividend 

^^ = total dividend to 

-n '^. ^y>*^j».77^ creditors; and lia- 

FOBMULA.— I .|. Rate of dividend ^ility to one creditor 

^ ^^ X by rate of dividend 

Dividend^ = dividend to that 



creditor. 



ILLUSTRATIVE EXAMPLE. 



A merchant failed in business and rendered the following schedule : 
Assets — cash, $1346.10; real estate, $3578.64; personal accounts. 
$2125 ; merchandise on hand, $1517.36. Liabilities — promissory 
notes outstanding, $3021 ; due J. H. Baldwin & Co., $1673 ; D. S. 
Eogers, $1177 ; S. R. White, $6052. The expenses of the assignment 
were $221. How much should each creditor receive ? 

Solution.— $1346.10 -f- $3578.64 + $2125 + $1517.36 = $8567.10, total assets. 
$8567.10-$221 = $8346.10, net assets. $3021 + $1673 + $1177+ $6052 = $11923, 
total liability. 

$8346.10-^$11923 = .70, or 70%, rate of dividend. 

$1673 X. 70 = $1171.10, dividend to Baldwin & Co.; $1177 x. 70 = $823.90, 
dividend to D. S. Rogers ; $6052 x .70 = $4236.40, dividend to S. R. White. 

Rule. — I. From the total assets deduct all expenses, and 
divide the remainder by the total liabilities. The quotient car- 
ried to hundredths will be the rate per cent, of dividend, 

II. Multiply the amount of each creditor's claim by the rate 
per cent, of dividend. 

Note. — The same result may be obtained by the ** Rule of Three " by taking 
the net assets and liability due each creditor as right-hand terms, and the total 
liability as the feft-hand term (331). 
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BANKBUPTOT. 
EXAMPLES FOR PRACTICE. 

1. J. H. Bell & Co. failed with liabilities amounting to $150000 
and assets amounting to $93147. How much should each creditor 
receive on the dollar, and what sum was allowed J. E. Arnold & Bro., 
whose claim was $17314, if the expenses of settlement were $3147 ? 

2. A coal firm failed with liabilities amounting to $49000. The 
assets were, cash, $2160 ; real estate, $16500 ; notes on hand, $2340. 
The expenses of the assignment were %% of the assets. How much 
should Wright & Co. receive, whose claim against the firm was 
$12617 ? 

3. G. W. Smith's claim against a bankrupt firm was $2400, and J. 
M. Owens's $1680. After the expenses of the assignment were de- 
ducted from the assets, there remained $6120. If the total liabilities 
w^ere $8160, how much did Smith and Owens receive ? 

4. A lumber firm failed with assets amounting to $23072, and lia- 
bilities amounting to $56000. The firm owed Joel Manning & Co. 
$7327.50 ; M. J. Whiting & Co., $3725 ; and Robert French & Sons, 
$2375. How much did each of these creditors receive, if the expenses 
of bankruptcy were $672 ? 

5. The Empire Knitting Mills Company failed with liabilities 
amounting to $274320, and assets amounting to $125912.88. If the 
expenses for settling were $2468.88 how much should W. A. Miles, 
J. R. Thomas, and W. G. Lewis receive, whose claims were respect- 
ively $34620, $15234, and $8750 ? 

6. A firm failed with liabilities amounting to $52250, and with 
assets, exclusive of real estate, amounting to $2042.50. The assignee 
obtained for the real estate $31350, and deducted for settling the 
bankruptcy $475. W. H. Devon's claim against the firm was $7284 ; 
W. A. Heitmueller's, $6382 ; W. H. Patrick's, $5794 ; S. F. Lack- 
land's, $4767 ; and J. K. Hopper's, $3964. How much did each of 
these creditors receive ? 

7. A bankrupt firm owed J. P. Jordan & Co. $1874 ; W. H. Hen- 
son, $675 ; T. A. Smith & Son, $385 ; and C. E. Sinclair, $284. 
The assets of the firm were $48700, and their liabilities $59048.75. 
How much did each of the above creditors receive, if the expenses of 
settling the ban\ruptcy were Z% of the assets ? 

8. The real t tate of s bankrupt firm was sold by their assignee for 
$12000, and th(ir gooc' for $6122. There were collected on notes 
due the firm $2107, c-nd on personal accounts $2673. The total lia- 
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bilities of the firm are $27033, and the expenses of settling $734.94. 
How much on the dollar can be paid, and what should M. E.Whitney 
receive, whose claim is $6215 ? 



EQUATION OF PAYMENTS. 

337. Eqiiation of Payments is the process of finding the date 
at which one payment can be made in settlement of two or more debts 
falling due at different dates, without loss to the debtor or creditor. 

Rem. — The date at which two or more debts can be equitably discharged by 
one payment is called the average or equated date; and the number of months or 
days before they can be so discharged, the average or equated time. 

338. The Focal Date is any assumed date taken as a standard 
to which the dates of two or more payments may be compared to find 
their average date. 

Rem. — Though any date may be assumed as the standard of comparison, the 
most convenient focal date is the last day of the month which immediately pre- 
cedes the date of the earliest item. Other good focal dates are the earliest or the 
latest of the several dates in the given account. 

339. The Term of Credit is the time allowed for the payment 
of a debt, or of goods purchased on account. 

Rem. — The average time allowed for the payment of the sum of two or more 
debts due at different dates is called the average term of credit, 

340. To find the average date for the payment of two or more 
debts due at different dates is an application of the following 

Principles. — 1. Money Is worth its interest for the time it 
is used. 

2. The loss of the use of money paid before it is due is offset 
by the gain in the use of an equal sum kept an equal time 
after it is due, 

3. Assum,ing any common date of comparison, the prepay 
ment multiplied by the time of prepayment should equal the 
after-payment multiplied by the time of after -payment, 
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341. To find the average date for the payment of two 
or more debts contracted at the same time but due at dif- 
ferent dates. 

ILLUSTRATIVE EXAMPLE. 

A merchant sold goods amounting to 11800, as follows : $400 on 3 
months' credit, 1600 on 5 months' credit, and $800 on 6 months' 
credit. What is the equated time for the payment of the whole ^ 



SOLUTION. 

Debts, Terms of Credit Use of %1 for 
400 X 3 months = 1200 months. 
600x5 " =3000 " 
800 X 6 '' = 4800 '' 

1800 X ? months = 9000 " 
9000 months-^1800 = 5 months. 



Explanation. — ^Assume the entire 
bill ($1800) to have been paid on the 
day of purchase. The buyer would then 
have been deprived of the use, as per 
terras of sale, of $400 for 3 mo., or of 
$1 for 1200 rao.; of $600 for 5 mo., or 
of $1 for 3000 rao.; of $800 for 6 mo., 
or of $1 for 4800 mo. ; or, altogether, of 
$1 for 1200 + 3000 + 4800, or 9000 mo. 



To be deprived of the use of $1 for 9000 months is equivalent to being deprived of 
the'use of 1800 times $1, or $1800, for y^hjs of 9000 months, or 5 months. Hence, 
the correct or equated time for paying the entire amount should be 5 months after 
the date of purchase. 

KuLE. — I. Multiply each item by Us term of credit, and 
divide the sum^ of the products by the sum of the items to fLnd 
the average term, of credit. 

II. Add the average term, of credit to the date of purchase 
to find the average date. 

Note. — Fractions of a month should be reduced to days; and fractions of a 
day should be discarded ii less than J, or considered an entire day if \ or more. 



EXAMPLES FOR PRACTICE. 

Find the average term of credit of the following bills : 





(1) 




(2.) 




(3.) 




Items. 


Terms of Credit 


Items, 


Terms of Credit. 


Items. 


Terms 


of Credit 


$700. 


5 months. 


$1000. 


...3 months, 


$800. . 


. . . .4 months. 


350. 


....4 '' 


2500. 


...5 " 


750.. 


....2 


c< 


550. 


....2 '' 


1500. 


...4 " 


325.. 


....5 


<c 


400. 


....5 " 


4000. 


...6 " 


585.. 


....3 
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Find the equated date of payment of the following: 



(4.) 

May 12, $150 on 30 days' credit. 

" 400 " 90 '' " 

" 300 '" 60 " " 

" 500 " 30 " " 



(5.) 
June 20, $1200 on 90 days' creditc 
'' 2400 '' 30 " 
*' 1800 " 60 " " 

" 1500 '' 90 *' " 



6. A wholesale merchant sold goods amounting to $3600, of which 
$1800 was to be paid in 6 months, $900 in 8 months, and the re- 
mainder in 9 months. What was the average term of credit ? 

7. An invoice of goods amounting to $1200 was purchased May 
30, 1889, on the following terms : $600 payable in 30 days, $400 in 60 
days, and $200 in 90 days. What is the equated date for the payment 
of the entire bill ? 

8. If I buy goods amounting to $1600, and agree to pay half in 
3 months, and the remainder in 5 months, and afterward wish to pay 
the entire debt in one amount, when should the payment be made ? 

9. A plantation was sold for $18000 upon the following terms : 
one-third in cash, one-half of the remainder in 12 months, and the 
balance in 18 months, without interest. What is the equated time 
for the payment of the entire sum ? 

10. On July 15, 1889, an importer sold the following bills to a 
wholesale firm : No. 1, $500 on 30 days' credit ; No. 2, $792 on .60 
days ; No. 3, $820 on 90 days ; No. 4, $624 on 120 days. What is the 
equated time for the payment of the entire purchase ? 

11. On Sept. 18, 1889, a wholesale dealer sold the following mer< 
chandise : $718.25 on 60 days' credit, $239.70 on 30 days' credit, and 
$538.42 on 90 days' credit. What is the equated date for paying the 
sum of the three items ? 

343. To find the average date for paying two or more 
debts contracted at different dates, if no terms of credit are 
included. 

ILLUSTRATIVE EXAMPLE. 

J. M. Gaulden bought of Geo. W. Keller & Co., the following 
merchandise: May 16, 1889, $586; June 21, 7889, 1375; July 10, 
1889, $418. No credit having been allowed, what is the average date 
for paying the sum of the several bills ? 
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FIRST SOLUTION. — Pfoduct Method, 

Focal Date, April 30, 1889 (= May 0, 1889). 
JkUes, Items, Days, Products, 

.^Q Mo^ifi ft^ftft w i« ^ i $3516 = ($586x6 units). 
tS89, May 16, $586 x 16 = j ^ ^^ 586x1 ten). 

T Of oryK Ko i 750 = ( 375x2 units). 

June 21, 376 x 52 = ] ^^^^ ^j 375x5 tens). 

T«W in A1Q K^ o-i i 418 = ( 418x1 unit). 

July 10, _418 X 71 = 1^^ ^ ( 418x7 tens). 

$1379 X (?) = $58554 for 1 day. 

!j8o54 ^ 1379 = 42 + (days after focal date). Hence, 

Average date : 42 days after Apr. 30, 1889, or June 11, 1889. 

ExPLAXATiON. — For its convenience as a basis from which to compute time, 
flkj»«5.ime April 30, 1889, or its equivalent, May 0, 1889, as the required average date. 

As the first item ($586) was not due until May 16 (16 days later than the 
assumed date), to have paid it on Apr. 30 would have deprived Gaulden of the use 
{,f <;586 for 16 days, or of 16 times $586 for 1 day; as the second item ($375) was 
not due until June 21 (52 days after the assumed date), to have paid it on Apr. 30 
won Id have deprived Gaulden of the use of $875 for 52 days, or of 52 times $375 
Tor 1 day; and, similarly, to have paid the third item ($418) on Apr. 30 would have 
d<»pfived Gaulden of the use of 71 times $418 for 1 day. Hence, to have paid all 
three of the items on Apr. 30 would have deprived Gaulden of the use of $58554 
for 1 day, or of $1379 (which is ^ of $58554) for 42 times 1 day, or 42 days. 

The correct date at which Gaulden can pay his total indebtedness without loss 
to himself or Keller, is thus found to be 42 days after the assumed date (Apr. 30. 
1889), or June 11, 1889. 

Product Rule. — I. Take as the focal date the last day of 
the calendar month preceding the date of the earliest item, 

II. Multiply each item by the difference in days between the 
focal date and the date at which such item falls due; and 
divide the sum of the obtained products by the sum of the items, 

III. The quotient will denote the nurriber of days to count 
forward from, the focal date to find the equated date. 

Note 1. — The date at which tho latest item falls due is another convenient focal 
date much used by accountants. The quotient of dividing the sum of the products 
by the sum of the items will then denote the number of days to count hcuikward 
from the focal date to find the equated date; because, in this case, the sum of the 
pr« lucts will denote the number of days during which the buyer has withheld $1 
beyond the equated date. 
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SECOND SOLUTION. — Interest MetTiod, 
Focal date, Apr. 30, 1889 (= May 0, 1889). Rate of Intere^* 6%. 



Mo. 


Dates. 


Items. 


Interest. 







May 16, 


$586 


$.977-, int. 
.586 " 


for 10 da. (J of $5.86). 
" 6 " (^Vof$5.86> 


1 


June 21 + 1, 


375 


2.625 
.625 


" 42 " ($.375x7). 
" 10 " (t of $3.75). 


s 


July 10+1, 


418 


( 4.18 

] .697-, - 

( .070-, " 

$9,760 


" 2 mo. (tJ^ of $418). 
'• 10 da. (i of $4.18). 
" 1 " (i^y of $.697). 




$1379 










X6 





Int. of $1379 for 6 da. = $1,379) $58,560 ( 42 + (days after focal date). 
Average date : 42 days after Apr. 30, 1889, or June 11, 1889. 

Explanation.— Assume Apr. 80, 1889 (= May 0, 1889), as the date at which 
the entire amount should be paid; and to the left of the date of each item, write 
the number of complete calendar months between it and the assumed date. For 
convenience in calculating interest, suppose each of these intervening complete 
months to be SO-day months; and in correction, plus or minus each date with the 
excess over, or deficiency under, 30 days of each intervening complete month. 

By paying the first item ($586) on Apr. 80, the buyer loses the use of $586 for 
16 days (= 10 da. + 6 da.) which, at 6% per annum, is equivalent to a loss in in- 
terest of $.977— for 10 days and of $.586 for the remaining 6 days. 

By paying the second, item on Apr. 80, the buyer loses the use of $375 for the 
31-day month of May aud 21 days in June (= 1 80-day month and 22 days), which, 
at 6% per annum, is a i«:^8S in interest of $2,625 for 1 80-day month 12 days and of 
$.625 for the remaining lO days. 

By paying the third item on Apr. 80, the buyer loses the use of $418 for the 
31-day month of May, the 80-day month of June, and 10 days in July (=2 80-day 
months and 11 days), which, at 6% per annum, is a loss in interest of $4.18 for the 
2 80-da^ months, of $.697 for 10 days, and of $.070 for the remaining 1 da. 

If by paying the sum of the three items ($1379) on Apr. 80, 1889, the buyer 
loses the sum of the obtained interest ($9,760), the proper date for paying this sum 
($1379) without loss of interest must be as many days after Apr. 80, 1889. as will 
erable $1379 to produce $9,760 interest. 

At 6^ per annum, the interest of $1379 for 1 day is J of $1:879, or $.229f 
(243). Hence, applying 252, divide the given interest ($9,760) by this interest 
for 1 day (J of $1,879), or to avoid fractions, divide 6 times the given interest 
($58,563) by the entire $1,879, obtaining practically 42 days as the time after Apr. 
80 to pay the sum of the items without loss of interest to either buyer or seller. 

Interest Rule. — I. Select the focal date as directed in the 
Product Rule. 

II. Find the interest of each item for the time between the 
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focal date and the date at which such item falls due; and 
divide six times the sum, of the obtained interests by .001 of 
the sum, of the item,s. 

III. The quotient will denote the number of days to count 
forward from, the focal date to find the equated date. 

Note 2. — The focal date may be selected as directed in Note 1. I'be final 
quotient will then denote the number of days to count backward from tne focal 
date to find the equated date. • 

Note 3. — At 6^ per annum, the interest for 2 80-day months is 1% of the 
principal (obtained by mentally moving the decimal point of the principal two 
places to the left); for 4 30-day months take twice the preceding" result; for 6 
30-day months take three times the preceding result ; etc. ; etc. iror « days, the 
interest is .001 of the principal (obtained by mentally moving tne Uecimai point 
of the principal three places to the left) ; for twice 6 days take twice tue preceding 
result; for 3 times 6 days take 3 times the preceding result; etc.; etc. Forlesft 
than 6 days, take aliquot parts of any of the preceding results. 

Note 4. — Since, at 6^ per annum, the interest is 1^ of the principal for 60 
days or for two 30-day months, if the time be expressed in months and days, change 
the calendar months to 30-day months by increasing the time 1 ttay for each in- 
cluded 31-day month, or by decreasing the time 2 days (1 disy lor leap year) if 
February is included. 

EXAMPLES FOR PRACTICE. 

Find the equated date of purchase of the following bills : 

(1.) (2.) 

1889. June 5, 1500, no credit 1889. Jan. 3, ^^50, no credit. 

July 20, 300, « Feb. 18, 375, '' 

Aug. 15, 200, '* Apr. 4, 630, " 

(3.) (4.) 

1888. Mar. 9, $735, no credit. 1889. Aug. 12, i 690, no credit. 

" 31, 840, '' Sept. 4, 325, '' 

Apr. 8, 750, '' Oct. 21, 512, '' 

May 15, 475, " Dec. 8, 450, .*' 

5. I bought of Simmons & Bro., Pensacola, the following invoices 
of merchandise : 

Jan. 3, 1887, invoice amounting to 1750. 
Feb. 9, '' '' ". " 195. 

Mar. 11, '' '' " '' 275. 

Apr. 18, " '' '* " 525. 

What was the amount of my bill, and the average date of purchase ? 
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6. Jt P, Jordan & Go.^s sales to T. A. Smith are as follows : 

Mar. 19, 1889, a bill of $275. 

" 31, " " " 340. 

Apr. 25, '' " " 620. 

May 15, " '' " 150. 

June 12, '* " " 260. 
What is the average date of purchase ? 

7. A bought of B the following merchandise : 

Feb. 5, 1889, a bill amounting to $420. 
Mar. 13, " 
Apr. 14, '' 
May 21, '' 
June 6, '' 

What is the average date of purchase P 

8. A sold goods to B as follows: May 30, $525.76; June 16, 
$325.40; June 28, $275; July 7, $214.30; July 20, $390.15; Aug. 
12, $125.45; and Sept. 10, $263.20. What is the equated date of 
total sales ? 

9. W. J. Robb & Co. sold to L. W. Bristol the following invoices 
of tobacco : July 7, 3840 lb. @ 27^ ; July 19, 2640 lb. @ 26^^ ; 
Aug. 4, 3752 lb. @ 28i^ ; Aug. 15, 1464 lb. @ 29^; and Sept. 3, 3890 
lb. @ 28J^. What was the average date of sale ? 

If, as in the following examples, (zU the items have the same term of credit ^x* 
pressed in days, proceed as before to find the equated time in days, add the uniform 
term of credit to the result, and then find the equated date; but if the uniform 
term of credit is expressed in months, first find the equated date as if there were no 
term of credit, and advance this equated date as many calendar months as are 
contained in the uniform term of credit. 

10. S H. Hanson sold to a retail merchant merchandise as follows : 

1888. Feb. 6, an invoice amounting to $673.40. 

" Mar. 24, " " " - " 462.60. 

*' Apr. 18, '' " '' " 327.90. 

'' June 24, " '' " '' 128.10. 

If 60 days* credit was allowed on each item, what was the average 
date for the payment of the entire amount ? 
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11. A wholesale merchant sold to a customer the following : 
1888. Sept. 4, an invoice of merchandise amounting to $624.20. 

" Oct. 12, '' " '' " " *' 920.80.. 

*' Nov. 26, " " '' '* " *' 440.72. 

" Dec. 18, '' " " " '* " 364.28. 

A credit of 90 days being allowed on each item, what was the 
equated date for the payment of the amount of the several bills? 

12. M. A. Davenport bought of Johnson & Co.: 

Mar. 12, 1889, Merchandise amounting to $742.83. 
April 4, " '' " '' 926.17. 

May 24, '' " '' " 432.26. 

June 17, " '* " '' 327.75. 

What is the equated date for payment of the amount of the several 
bills, a credit of 30 days being allowed on each item ? 

13. J. W. Miller bought of Freeman & Co.: 

May 30, 1888, Merchandise amounting to $345.30. 
June 19, " " " " 576.75. 

Aug. 3, '' '* ** *' 453.40. 

A credit of 2 months having been allowed on each item, what was 
the equated date for paying the entire amount ? 

14. I bought the following bills of goods on 3 months' credit : Aug. 
18, 1889, $430.80 ; Sept. 8, 1889, $215.65 ; Sept. 25, 1889, $300 ; and 
on Oct. 15, 1889, $591.20. What was the equated date of total pur- 
chase? 

343. To find the average date for paying two or more 
debts contracted at different dates, and having different terms 
of credit. 

ILLUSTRATIVE EXAMPLE. 



E. G. Church, 



Philadelphia, Dec. 1, 1889. 
To R. S. Scott & Co., Dr. 



1689. 

June 25 
July 8 
Aug. 19 
Sept. 13 



To Mdse. per inventory @ 60 da. 

a (< ti ft tt ^Q ic 

<< t€ €€ t< ft QQ ft 

" '' " *' net. 



1625 


85 






731 


40 






574 


65 






382 


35 


$2314 


26 




3 
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FIRST SOLUTION. — Product Method. 

Focal date. May 31, 1889 (= June 0, 1889). 

Dates of Sale. Credits. Time. Items. Products. 

June 25 + 60 da. = 85 da. x $035.85 = ) .^^ = *«fff ^ 7^ 

i 50068 = 625.85 x 8 tens. 

30-f July 8 + 30da.= 68da. x 731.40 = 1 ^^^= 731.40 x 8 units. 
•^ (43884= 731.40x6 tens. 

61 + Aug. 19 + 90 da. = 170 da. x 574. Co = -i ^^^^^ = ^'^^'^ ^ "^ ^®"^- 

^ (57465= 574.65x1 hundred 

92 + Sept. 13 =105da. X 382.35 = j ^^^^= 382.35 x 5 units. 

(38235= 382.35 xlhundre^I. 

$2314.25) *240770 (104 + days. 
Average date : 104 days after May 31, 1889, or Sept. 12, 1889. 

Explanation.— The above solution is similar to that by the product methoix, 
342, except that each item is multiplied by the number of days between the fooal 
day (May 31 or June 0) and the date at which such item falls due, obtained by 
adding the term of credit (if any) to the number of days between the focal date 
and the date of sale. 

SECOND SOLUTION.— /w/eres/ Method. 
Focal date. May 31, 1889 (= June 0, 1889). Eate per annum, 6f^: 
Mo. Dates of Sale. Item^. Credits. Interest. 

$6,259, int. for 60 da. ($625.85 x .01). 



( $6,259, int. for 60 da. ($625.85 x .0: 

June 25 $625.85 @ 60 da. j 2.503, ** ** 24 da. ($.62585 x 4). 

' .104, " " 1 da. ($.62585-«-6). 

( 7.314, ** " 2 mo. ($731.40 X. 01). 

1 July 8 731.40 @ 30 da. J .731, " ** 6 da. ($731.40 x .001). 

( .244. " " 2 da. ($.73140^3). 



.244, " " 2 da. ($.73140^3). 
11.493, ** " 4 mo. ($5. 7465x2). 



( 11.493, ** " 4 mo. ($5. 7465x2). 

2 Aug. 19 + 1 574.65 @ 90 da. j 4.597, " " 48 da. ($.57405x8). 

( .192," " 2 da. ($.57465-5- 3). 

( 3.824, " " 2 mo. ($382.35 X .01). 

3 Sept. 13 + 2 382.35 ] 2.676,'* " 42 da. ($.38235x7). 

( .191," " 3 da. ($.38235+2). 

$2314^ $40,128 

X6 

Int. of $2314.25 for 6 da. = $2,31 4) $240,768(104 + days. 

Average date : 104 days after May 31, 1889, or Sept. 12, 1889. 

Explanation. — The above solution is like that of the interest method, 342, 
except that the interest is found on each item from the focal date to its due date, 
obtained by adding the term of credit to the date of purchase, considering each 
30 days of the term of credit as an additional 30-da. month. 
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Rule. — Add the term of credit to the time from the focal 
date to the date of the item ; then proceed by either the product 
or interest Rule, 34/2* 

Note 1. — When the product rule is used and an item contains cents, it is cus- 
tomary to discard decimal results from the products. To secure integral products, 
first multiply the units^ order of the item by the units' order of the multiplier; 
then the tenths' order of the item by the tens' order of the multiplier; lastly the 
hundredtJhs' order of the item by the hundreds' order of the multiplier; and to each 
result add the carrying figure obtained by multiplying the adjoining discarded 
figure of the item. 

Note 2. — If the interest rule is used and a term of credit is given in months, 
they should be reduced to 30-day months by Note 4, 342. 

Note 3. — In dividing by the sum of the items, it is usual to discard the cents 
from the divisor if less than 50, and to increase the integral divisor by 1 if the 
cents are 50 or more. Thus, in the 111. Ex., 2314 was taken as the divisor. 

Note 4. — In obtaining the due date of notes, drafts, etc., add 3 days for grace 
to their nominal time of payment. 



EXAMPLES FOR PRACTICE. 

Find the equated date of payment. 



(1.) 

1889. Mar. 3, $300 @ 60 da. 
Apr. 15, 475® 30 " 
May 5, 620 ©30 " 

(3.) 

1888. Sept. 20, $750 @ 60 da. 

" 28, 825 @ 90 '' 
Oct. 15, 675 @ 30 " 
Nov. 1, 150® 30 " 

(6.) 

1889. Mar. 21, $825.30 ® 3 mo. 
Apr. 3, 512.75 ® 1 " 

'' 29, 250.90 @ 2 " 

May 8, 175.25 ® 3 " 

" 19, 520.00 @ 2 " 



1888. 



1888. 



(a.) 

Aug. 7, $626 ® 90 da. 
Sept. 3, 650 ® 30 '' 
Oct. 12, 225 ® 60 " 



1889. 





(4 


.) 


Jan 18, 


$380 @ 45 da. 


Feb. 


3, 


720 @ 60 " 


Mar. 


9, 


260 @ 30 " 


Apr. 


20, 


440 @ 60 " 




(« 


.) 


May 


2, 


1156.35 @ 1 mc 


June 


i, 


275.58 @ 3 " 


« 


30, 


182.15 @ 4 " 


Aug. 


1, 


325.75 @ 2 " 


Sept. 


15, 


415.10 @ 3 " 
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7. W. H. Ransom & Co. bought merchandise, as follows : 

Mar. 15, 1888, a bill of 1324 on CO days' credit. 
May 14, '' " G76 '' 30 '' " 

June 12, '' '' 480 '' 3 months' '' 

July 15, " " 225 '' 90 days' " 

Aug. 4, " " 422 '^ 3 months' " 

What is the equated date of payment ? 

8. Average the following statement of account : 

New York, Oct. 1, 1889. 
W. W. Trevor & Co., 

In account toiih II. A. Fairman. Dr, 

1889. Mar. 25, To Mdse. per bill rendered, $340.72 @ 30 da. 
" Apr. 14, *^ '' " 671.34 @ 60 " 

'' May 14, '' " " 374.62 @ 90 " 

" June 2, " " '' 517.27 @ 30 " 

" '* 24, *' ^' *^ 243.25 @ 3 mo. 

" July 18, " " " 721.80 @ 30 da. 

9. On Jan. 25, 1889, a grocer sold goods amounting to $1340, one* 
half to be paid in 90 days, one-fourth in 4 months, and the remainder 
in 5 months. What was the equated date of payment ? 

10. On March 24, 1888, M. A. Davenport bouglit of J. R. Compton 
merchandise amounting to $1644, one-fourth payable in 60 days, one. 
fourth in 3 months, and the remainder in 4 months. At what date 
could the entire debt be equitably paid ? 

11. E. I. Collier sold E. A. Ellicott & Co., Feb. 4, 1889, 200 bbl. 
flour at $6 per bbl., on 30 days' credit ; Mar. 12, 1889, 23 bbl. sugar, 
averaging 240 lb. per bbl., at 7J^' per pound, on 60 days' credit ; Apr. 
16, 1889, 320 lb. N. Y. butter, at 22|^ per pound, on 3 months' 
credit ; Mar. 22, 1889, 640 doz. eggs at 12^^ per dozen. When 
should E. A. Ellicott «& Co.'s entire indebtedness to E. I. Collier be 
paid by average ? 

12. F. H. Smith & Son sold II. W. Shaw the following bills of 
merchandise: Mar. 3, 1888, $407.20 @ 30 days; Mar. 25, 1888, 
$562.75 @ 60 days; Apr. 12, 1888, $210.58 @ 4 months; May 3, 
1888, $535.10 ® 30 days ; and May 15, 1888, $285 (^ 90 days. What 
is the equated date for paying tlie sum of the several bills ? 
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AVERAGING ACCOUNTS. 

344. The Average of an Account is the average or equated 
time for the payment of the balance of an account which contains 
both debit and credit items. 

Rem. — In Equation of Payments, only one side of an account is considered, 
the items being either all debits or all credits ; but when an account involves both 
debit and credit items, it is necessary to consider hoth sides of the account in 
ascertaining the equated date to pay the balance due. The former is soraetim<c'!S 
called Simple Average^ and the latter Compound Average, 

345, Accounts are averaged upon the following principles : 

1. Goods delivered and money paid a certain time before 
they are due should equitably be credited with interest for that 
time, 

2. Goods delivered and money paid a certain time aftur 
they are due should equitably be debited ivitlv interest for that 
time. 

3. The equated time for paying the balance of an account is 
that date at which the credit interest of Prin. 1 will offset the 
debit interest of Prin. 2. 

Rem. — If the balance of an account is paid before the equated.date, it is ci^s- 
tomary to deduct bank discount on the balance from the date of its payment to the 
equated date ; and if paid after the equated date, to add interest to the balance 
from the equated date to the date of its payment. If an interest-bearing note is 
given in settlement of an account, the equated date is taken as the date of the note. 



346. To find the equated date for paying the balance 
of any account. 

ILLUSTRATIVE EXAMPLE. 



Average the following ledger account : 
Dr. B. H. Carter. 



Cr. 



1889. 








1880. 












Oct. 10 


To Mdse., 


$418 


25 


Nov. 24 


By 


Cash, 




$275 


16 


Nov. 8 


(( <( 


586 


72 


Dec. 13 


<( 


(( 




482 


95 


Pec, 23] 


it 4* 


892 


40 


" 28 


it 


tt 


a 


368 

44-2 


a5 
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FIRST SOLUTION.— Pr<?dwc< MethocL 
Focal Date, Sept. 30, 1889 (= Oct. 0, 1889). 

Dates, Tims, Jtemt. Products. 

31 + Nov.24 = 55 da. x $275.18 = \ * J^'^^ 

( 13759 

H 
H 



Dates, Time. Items. Pi-oducts. 
Oct. 10 = 10 da. X 1418.25 = $4183 

81 + Nov. 8 = 39 " X 586.72 = -1 ^^^ 

117602 

61 + Dec. 28 = 84 " x 392.40 = J ^'^'^^ 
i 31392 

$1397.37 $60027 

1126.48 

$270.89 



01 + Dec. 18 = 74 " x 482.95 :- ^ ^^^^ 



01+ " 28 = 89 " X 368.35 = ^ ^^^ 
^ 29468 

$1126.48 $83657 
60027 

($23630-+$271 = 87 + da.) $23630 

Average date : 87 days before Sept. 30, 1889, or July 5, 1889. 

Explanation. — ILquating the debit side of the account by Product Rijle 342, 
it is seen that if the entire bill ($1397.37) had been paid on Sept. 30, 1889, Carter 
\n)uld have been deprived of the use of $60027 for 1 day; and similarly equating 
ths credit side, it is found that Carter had the use of $83657 for 1 day. Hence, on 
tlN9 basis of a settlement on Sept. 30, 1889, Carter grains the use of $83657- $60027, 
OJ* $23630 for 1 day, and he should therefore pay the balance of his account 
(if.270-89Xas many days before Sept. 30, 1889, as will make the use of this balance 
t:» his creditor equal to the use of $23630 for 1 day ; that is, 87 days before Sept. 
3(», or July 5, 1889. 

Product Rule. — I. Tahe as the focal date the last day of the 
calendar month preceding the date of the earliest item of the 
account, and multiply each item of the account by the differ- 
ence in days between this focal date and the date at which such 
item falls due. 

II. Separately add the obtained products of each side of the 
account, and divide the difference between the sum of the debit 
products and credit products by the balance of the account, 

III. Tlte quotient mill denote the number of days between the 
focal date and equated date, which should be counted forward 
from the focal date {added to it) if the product balance and 
balance of item^s are on the same side of the account ; or be 
counted backward *from the focal date {subtracted from it) if 
t}ie product balance and balance of account are on opposite 
sides. 

Note 1. — The date of the latest item, or any convenient subsequent date, may 
T)e^ taken as the focal date. The quotient, as obtained by the above rule, will then 
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denote the number of days to be counted backward if both bahinces are on the 
same side of the account, or to be counted forward if on opposite sides — the reverse 
of what is required by the rule. 



SECOND sohVTio^.— Interest Method, 
Focal Date, Sept. 30, 1889 (= Oct. 0, 1889).— Rate per annum, i 

Mo. Dates. Items. Interest. 

1 Nov. 24+1, $275.18 = ] *2.477 (54da.) 
( .046( Ida.) 



Mo. Dates. 
Oct. 10, 



Interest. 
$.697 (10 da.) 



$418.25 = 
Nov. 8 + 1, 586.72 = 1^-^20 (30 da.) 
i .293 ( 3 da.) 



2 Dec. 23 + 1, 392.40 = ] ^•^24 ( 2mo.) 
( 1.57 



70 (24 da.) 



$1397.37 
1120.48 

$270.89 



$10,004 



87 da. before Sept. 30, 1889 = July 6, 1889, Ans. 



,046 ( Ida.) 

2 Dec. 13 + 1, 482.95=] 5.795(72 da.) 

i .161 (2 da.) 

( 3.684 ( 2mo.) 

2 Dec. 28 + 1, 368.35 = j i.473(24da.) 
^ .307 (5 da.) 

$1126.48 $13,943 
10.004 



3.939 

x6 

271)23.634(87+da. 



Explanation. =Equate the debit side of the account by Interest Rule 342, 
finding that if the entire bill ($1397.37) had been paid on Sept. 30, Carter would 
have lost interest amounting to $10,004 at 6% per annum. Then similarly equate 
the credit side, finding that Carter had the use of $1126.48 of his debits after Sept. 
30 until it produced $13,943 interest, or $3,939 more than enough to offset his 
loss. Hence, Carter should pay the balance of his account ($270.89) as many days 
before Sept. 30, 1889, as will enable it by Sept. 30 to accrue $3,939, and thus offset 
the interest balance against him. At 6^, it will require $270.89 practically 87 
days to accrue $3,939 interest ; it should therefore be paid 87 days before Sept. 30, 
1889, or on July 5, 1889. 

Interest Rule. — I. Select the focal date as directed in the 
preceding Rule ; and find the interest of each item of the ac- 
count for the time between the focal date and its due date, 

il. Find the difference between the total debit interest and 
total credit interest, and divide six times this difference by 
one thousandth of the balance of the account. The quotient 
will denote the time in days between the focal date and equated 
date, which should be counted forward from the focal date if 
the interest balance and balance of account are on the same 
side, or counted backward from the focal date if the interest 
balance and balance of account are on opposite sides. 
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Note 2. — The focal date may be selected by Note 1, in which case the process 
of counting backward or focward must be in agreement with said note. 

EXAMPLES FOR PRACTICE. 

Find the equated date for paying the balances of the following : 
Dr. (No. 1.) J. A. Harbison. CV. 



1890. 






1 ^^^^' 




1 




May 12 


To Mdse., 


$575 


00 1 June 8 


By Cash, 


|$160 


00 


Dr. 


(No. 2.) 


T. C. Bruff & Co. 


Cr. 


1889, 






1 1889. 








Oct. 18 


To Mdse., 


$848 


00 1 Nov. 5 


By Cash, 


$130 


00 


Dr. 


(No, 3.) 


E. Bensel & Co. 


Cr. 


1890, 






1890. 








Mar. 20 


To Mdse., 


$695 


00 , May 3 


By Cash, 


$340 


00 


Dr. 


(No. 4.) 


0. Foreman & Bro. 


Cr. 


1890. 






1890. 








Apr. 5 
May 21 


To Mdse., 


$415 
327 


00 May 4 
DO " 15 


By Cash, 

(i 4< 


$275 
112 


00 
00 


Dr. 


(No. 5.) 


J. J. Jannet. 


Cr. 


1889. 






1890. 








Nov. 8 
Dec. 2 


To Mdse., 


$380 
616 


00 Jan. 3 
00 Feb. 25 


By Cash, 


$219 
410 


00 
00 


Dr. 


(No. 6.) 


John B. Hunton. 


Cr. 


1889. 








1889. 








Jane 15 
July 8 
Sept. 23 

346 


To Mdse., 


$375 
250 
190 


00 
00 
00 


July 3 
Aug. 12 
Oct. 9 


By Cash, 
(( (( 


$150 
230 
210 


00 
00 
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Dr. (No. 7.) 



R. W. Merchant. 



Cr. 



1890. 
Aug. 4 
Sept. 30 
Oct. 8 



To Mdse., 



$815 

350 

I 480 



00 
00 
00 



1890. 
Aug. 15 
Sept. 6 
Oct. 18 



By Cash, 
" Mdse 
" Cash, 



$500 
250 
390 



00 
00 
00 



Dr. (No. 8.) 



J. H. BUTLBB. 



Cr. 



1888. 








1888. 








Apr. 19 


To Mdse., 


$175 


18 


May 8 


By Mdse., 


$450 


00 


May 5 


(( <« 


325 


25 


June 2 


i< «« 


351 


40 


" 30 


(C <c 


536 


80 


" 17 


4< «« 


258 


90 


June 10 


«< «< 


276 


40 











Dr. (No. 9.) 



L. J. Ives. 



Cr. 



1889. 
Sept. 18 

** 25 
Oct. 3 

" 19 









1889, 






To Mdse., 


$925 


12 


Sept.30 


By Cash, 


$325 


(( « 


381 


75 


Oct. 15 


" Sundries, 


600 


(< « 


426 


60 


Nov. 20 


" Cash, 


500 


« 4( 


241 


15 









00 
00 
00 



Dr. (No. 10.) 



Jno. W. Graves. 



Cr. 



1890. 
Jan. 21 
Feb. 15 
Apr. 7 
May 27 



To Mdse., 



$125 


00 


284 


75 


190 


45 


325 


65 



1890. 






Feb. 6 


By Cash, | 


Mar. 18 


<« 


<< 


Apr. 3 


(( 


i$ 


" 23 


« 


«« 



$100 
220 
130 
200 



00 
00 
00 
00 



Dr. 


(No. 11.) 


E. 0. Berkeley. 


Cr. 


1888. 








1888. 








July 27 


To Mdse., 


$358 


30 


Aug. 1 


By Cash, 


$350 


00 


Aug. 17 


« « 


215 


75 


Sept.20 


<( (« 


275 


00 


Sept. 3 


(( i« 


426 


40 


Oct. 15 


(( <c 


250 


00 


" 19 


<( •« 


872 


95 






: 


^6 
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Dr. (No. 12.) 



L. L. Osmond. 



Or. 



1887. 






1887. 




Feb. 15 


To Mdse., 


$825 


15 


Apr. 3 


By Cash, 


Mar. 9 




324 


58 


May 19 


(( <( 


" 30 




175 


25 


" 81 


« <i 


Apr. 8 




215 


45 


June 8 


<C «( 


May 31 




848 


30 


July 15 


« « 


June 15 




273 


25 


Aug.20 


<c «< 



Dr. (No. 13.) 



C. E. NicoL. 



Dr. (No. 14.) 



P. A. Sadler. 



Dr. (No. 16.) 



W. H. Patrick. 



$500 
375 
250 
340 
210 
125 



00 
00 
00 
00 
00 
00 



Cr. 



1888. 




j 




1888, 








Mav 12 


To Mdse., 30 da. 


$700 


00 


June 18 


"By Cash, 


$200 


00 


June 5 


« « gQ « 


450 


00 


Aug.20 


<( « 


400 


00 


July 8 


« « 9Q <« 


825 


00 


Sept. 3 


" Note, 80 da., 


300 


00 


Aug. 6 


" *• Net 


340 


00 











Cr. 



3 

1888. 










! 1888. 








June 15 


To 


Mdse.® 30 da. 


$285 


00 


iJuly 1 


By Cash, 


$200 


00 


;uly 18 


f( 


« (( ^Q « 


340 


00 


Aug. 10 


(( (< 


300 


00 


Aug. 4 


(< 


<i ««g() « 


782 


00 


Sept. 1 


" Note, 60 da., 


1000 


00 


" 17 


<< 


4< « 9Q « 


945 


00 


" 10 


" Cash, 


400 


00 



Cr. 



1888. 








1888. 








Sept. 5 


To Mdse. @ 60 da. 


$376 


00 


Oct. 9 


By Cash, 


$350 


00 


Oct. 9 


U (( (( gQ tt 


428 


00 


Nov. 10 


« «< 


275 


00 


Nov. 14 


it it «« gQ « 


763 


00 


Dec. 10 


« <« 


860 


00 


Dec. 7 


(( « « IQ « 


470 


00 


1889. 
















Jan. 1 


<« 


200 


00 



Dr. (No. 16.) 



J. 0. MouL. 



Cr. 



1889. 
Jan. 18 
Feb. 6 
Mar. 25 
Apr. 16 
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To Mdse. @ 3 mo. 

(( (< (( Q tt 

tt tt tt A tt 

tt ti tt -t tt 



$619 
475 
293 
527 



1889. 
Feb. 18 
Mar. 10 
Apr. 5 



65 I May 20 



By Note, 3 mo., 

** Cash, 

** Note, 2 mo., 
tt tt 1 tt 



$375 

418 
249 
318 



40 
26 

75 
20 
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Dr. (No. 17.) M. E. Whitney. 



Dr. (No. 18.) W. P. Richardson, 



Cr. 



1888. 








1888. 










July 6 


To Mdse. @ 2 mo. 


$465 


45 


Aug. 25 


By Cash, 




$275 


40 


Aug. 20 


(( it (( -j^ n 


538 


90 


Sept 80 


" Note, 


2 mo., 


398 


25 


Sept. 15 


i( « (( g (( 


392 


75 


Oct. 12 


(( «( 


1 ** 


427 


60 


Oct. 5 


i< « « J (( 


682 


50 


Dec. 31 


(< *€ 


8 " 


329 


15 



Cr. 



1889. 










1889. 








Feb. 4 


To Mdse. 


90 da. 


$1284 


64 


Mar. 12 


By Note, 60 da.. 


11298 


12 


Mar. 12 


(( (( 


(( (( 


^262 


28 


June 17 


" Cash, 


2480 


00 


April 8 


tt tt 


tt tt 


1480 


37 


July 24 


** Note, 3 mo., 


2648 


88 


May 12 


tt tt 


tt tt 


2474 


88 


** 31 


« Cash, 


1000 


00 


June 8 


tt tt 


tt tt 


1320 


83 











Dr. (No. 19.) R. M. Browning. 



Cr. 



1889. 








Apr. 12 


To Mdse., 30 da. 


$648 


78 


May 23 


(( (( OA (< 


212 


22 


June 10 


tt tt 3Q i< 


284 


17 


July 28 


it tt 90 it 


374 


83 



1889. 








May 24 


By Cash, 


$542 


36 


Aug. 24 


(< (( 


367 


27 


Sept. 4 


« tt 


763 


74 


" 20 


tt <c 


650 


63 



Dr. (No. 20.) E. G. Taylor & Co. 



Cr. 



1888. 

Sept. 3 

" 9 

Oct. 13 
it 17 

Nov. 3 
" 24 

Dec. 4 
" 21 

1889. 
Jan. 15 
i^eb. 3 
Mar. 7 



To Mdse., 60 da. 
«* 30 ** 
" 4 mo. 
" 10 da. 
" 3 mo. 
Cash, 

Mdse., 90 da. 
Net. 



*< Acceptance, 8 mo. 
** Mdse., 4 mo. 
" " 30 da. 







1888. 


$963 


50 


Oct. 1 


432 


82 


Nov. 4 


496 


37 


" 15 


786 


39 


Dec. 17 


512 


40 




1000 


00 


1889. 


826 


52 


Jan. 5 


973 


86 


Feb. 15 
Mar. 3 
Apr. 15 


1000 


00 


May 2 


821 


82 1 




723 


67 





By Cash, 
tt tt 

" Dft., 80da., 
*' Cash, 



« Acceptance, 60 da. 
** Cash, 
** Note, 3 mo., 
** Cash, 



$1000 

500 

260 

1000 



1250 
500 

1000 
200 

1000 



00 
00 
53 
00 



00 
00 
00 
00 
00 
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21. If, on March 3, 18f^fi* I purchase $800 worth of merchandise 
on 90 days' credit, and on April 15, 1889, make a partial payment of 
$400, what is the equated date for paying the balance ? 

In the above problem, make H ledger statement by placing the purchase with 
its date and terra of credit on tlw debit side of the account ; and the payment with 
its date on the credit side. Thec\ ftnd the equated date for paying the balance, as 
in the accounts which precede i^ . 

Note. — While it is customary as well as equitable to proportionately extend 
the term of credit on the balance of a debt if a part thereof has been prepaid, the 
law does not enforce such extensloa if the creditor objects. 

22. On Aug. 15, 1888, 0. F. Dickinson sold an invoice of mer- 
chandise for $1200 on 90 days^ credit, and on Sept. 20 he received 
from the purchaser $400. When in equity should the balance be paid ? 

23. I sold on Sept. 5, 1888, a bill of goods for $875 on 3 months' 
credit. When in equity should I receive the balance if on Oct. 25, 
1888, the purchaser made a partial payment of $375 ? 

24. On May 5, 1887, James Atwater sold to H. P. Underhill an 
invoice of goods amounting to $1500, on 1 month^s credit. On May 
10, H. P. Underhill paid $300, and on May 20, $570. On the date of 
the second payment, H. P. Underhill gave an interest-bearing note, 
properly dated, for the unpaid balance. What was the date of the 
note? 

25. On Dec. 8, 1887, a manufacturer sold an invoice of goods to a 
merchant for $1800, on 3 months* credit ; and on Jan. 15, 1888, the 
manufacturer bought from the merchant a bill of goods for $2500, on 
which he was allowed no credit. What is the equated date for the 
merchant to receive the balance due from the manufacturer ? 

26. On Jan. 12, 1888, J. Fagan & Son sold Ferguson Bros. & Co. 
a bill of merchandise amounting to $1825, on 3 months' credit ; and 
on Feb. 11, 1888, J. Fagan & Son borrowed of Ferguson Bros. & Co. 
$2500. What should be the date of an interest-bearing note to be 
given by J. ^ Fagan & Son in settlement of the balance due Ferguson 
Bros. & Co.*? 

27. A has three of B^s notes : one of $375, dated Aug. 21, 1888, 
and payable in 3 months ; one of $530, dated Sept. 3, 1888, and pay- 
able in 60 days ; and one of $425, dated Oct. 15, 1888, and payable in 
4 months. On Nov. 1, 1888, B paid A $600, canceled his three 
notes, and in exchange gave a single note for the remainder. What 
was the date of the latter note ? 
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AVERAGING ACCOUNTS SALES. 

347. When a consignment arrives, the consignee pays the freight 
charges and other necessary items of expense, and frequently makes 
cash advances on the consignment, charging interest on all advances 
or retaining the net proceeds sufficiently long to offset the accrued 
interest. 

ILLUSTRATIVE EXAMPLE. 

Find the equated date for paying the net proceeds of the following 
account sales of 255 bbl. of pork, received from E. Meredith & Co., 
(/hicago, to be sold on their account and risk : 

1889. April 12, Sold 75 bbl. @ $12.00, Cash, $900.00 

Maty 9, '' 80 *' @ 13.00, " 1040.00 

June 17, '' 60 '' @ 13.50, " 810.00 

Aug. 28, '' 40 " @ 12.50, '' 500.00 $3250.00 

C?iarges: 
April 3, To cash for freight and cartage, $252. 00 

" 3, " cooperage 12.00 

" 3, '* advertising and insurance. 15.00 

June 20, *' cash advanced consignor.. 300.00 

Aug. 28, " storage 14.00 

Commission at 4^ (on $3250) 130.00 $723.00 

Net proceeds, .... $2527. 00 



SOLUTION. — FoccU date. Mar, $1, 1889, 



Bates of Sale. 

Apr. 12 

1 May 9 

2 June 17 + 1 



Sales. 
$ 900 

1040 



810 



4 Aug. 28 + 2 500 



$3250 



Interest, 
$ 1.80 (12 da.) 
6.24 (36 '' ) 
.52 ( 3 ** ) 
; 8.10 (2 mo.) 
I 2.43 (18 da.) 
10.00 (4 mo.) 
2.50 (1 mo.) 
$31.59 
6 



Explanation. — First 
find the equated date of 
sales by the interest rule, 
342, and take it (May 28) 
as the date of the total sales 
($3250) and of the total 
commii<sion ($130). 

Then average the ac- 
count by the interest rule, 
346, obtaining May 31, 
1889, as the equated date 
for paying the net proceeds 
($2527). 



$3.25) $189.54 (58 + da. 

Mar. 3i +58 da. = May 28, equated date of commission and sales. 
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Mo, DaU8, 



■Apr. 



2 June 20+1 



4 Aug. 28+2 
1 May 28 



Okargts, ItUereti, 
(252 

12 

15 



$279 



300 



14 



180 



$0,140 (3 da.) 
i 3.00 (2 mo.) 
(18 da.) 
( 3 da.) 
(4 mo.) 
(1 mo.) 
(48 da.) 



{'■: 



.90 
.15 
.28 
.07 
04 



217 (10 da.) 



$723 $5,797 



Mb. Date. 
1 May 28 



Sales. Interest, 
$3250 $26.00 (48 da.) 
723 5.417 (10 da.) 



$2527 



$31,417 
5.797 

$25,620 
x6 



$2,527) $153. 720 (61 da. 
Mar. 31 + 61 da. = May 31, 1889, 
equated date for paying the net proceeds 
($2527). 



EuLE. — I. If the sales have been effected at different datea, 
find the equated date of sales by 342, and take the result as 
the date of commission and of total sales. 

II. Write the total sales as a credit item, and the several 
charges as debit items ; and find the equated date for paying 
the net proceeds or balance of the account by 346. 



EXAMPLES FOR PRACTICE. 

1. Find the equated date for paying the net proceeds of the fol- 
lowing account sales : 

Baltimore, Md., May i, 1888. 
Account Sales of Flour, 

Sold for account of Jno, G. Hixon & Co., 

By J. J. Davies & Son. 



Jan. 


18 


Feb. 


5 


Mar. 


19 


Apr. 


27 


Jan. 


6 


<( 


6 


(( 


30 


Feb. 


13 



150 bbl. to C. M. Bennett @ $6, cash. 
160 " " D. E. Pine @ |;7, 
90 " " R. C. Wheeler® $6, " 
200 " " R. M. Weir @ $6^^ " 

Charges, 

Freight and drayage 

Advertising and insurance 

Advance on Consignment 

Cooperage 

Commission 2% 

Net Proceeds per Arerag^e. .,„,,,,,,, 



*** 


** 




**** 


** 




*** 


** 




♦♦♦* 


«« 


**** 


$175 


00 




25 


00 i 




600 


00 ' 




16 


70 1 




** 


** ' 


*** 


1 


1 
I 


*4c*« 



** 
** 



347 



254 



CASH BALANCE, 



2, W. 11. Rogers & Co., of Philadelphia, sold for account of R. O. 
Phelps, of Boston, the following consignment of Young Ilyson tea : 
1889— Mar. 3, 20 half-chests, 1210 lb., at 65^; Apr. 12, 44 half-chests, 
2640 lb., at 72^; May 5, 130 half-chests, 7635 lb., at 68^. The 
charges are : Feb. 24, freight, -$25 ; Mar. 1, cartage, *2.25 ; Mar. 20, 
cash advanced on consignment, $250 ; commission, *d%. 

3. W. Tippett, of New York, sold for account of R. Moss, of 
Chicago, the following : 1889— May 12, 9280 lb. bacon at ^^ ; May 
25, 15370 lb. bacon at 6|^ ; and June 18, 25396 lb. bacon at 6 J^. The 
charges were : May 15, cash advanced Moss, $500 ; May 2, drayage, 
118; commission^ 1\%. 



CASH BALANCE. 

348. The Cash Balance is the sum due on an account current 
at a specified date. 

Rem. 1. — An Account Current is a statement of the gross debits and credits of 
each business transaction, within a certain period, between two houses ; and may 
be rendered annually, semi-annually, quarterly, or monthly. 

Rem. 2. — ^Interest is usually, though not invariably, charged on the balance of 
an account ; that being regulated by a previous understanding between the parties 
thereto, or by the usage of each particular business. 

Rem. 3.— To charge interest on periodical balances and carry the amount to a 
new account, is virtually compounding interest. Ilcnco, the oftener accounts are 
closed, the more unfavorable it will prove to the debtor. Some merchants, how- 
ever, who render accounts current oftener than once a year, do not carry the inter* 
est balance to the main column of the account until the end of the year. 



ILLUSTRATIVE EXAMPLE. 



Find the cash balance, Sept. 30, 1889, on the following account, 
including interest at 6^ : 



Dr, 



Wm. Callex in acct. current with II. A. Rice. 



Cr. 









'^ 


i 


ms. 




1 


i§ 


Feb. 5 


To Mdse., ao da. 








Mar. 7 


" " 8 mo. 








Api. 12 


" •* 60 da. 








May 4 


" * Net. 









1 ! 

^ 1 


1889. 

Apr. 27 
May 18 
Aug. 28 
Sept 15 


By Note, 8 mo. 
'- " CiO da 
" Cash, 


I6I5I75 
308 40| 
416&5' 

5821901 



$21540 

485!9S 
.S<)2 85 
580120 

34:7--348 



Dr. 



CASS B ALANCB. 
INTEREST SOLUTION— iZo/e 6% per annum. 



265 
Cr. 



1S89. 




1 


1 


1 


1889. 




1 


1 


1 


Feb. 6 


ToMdfle.,aOda., 


ao7 


$21 


.1 


$615 


75 


Apr. 27 


By Note, 8 mo., 


62 


$2 


28 


$216 


40 


Mar. 7 


" 8 mo., 


IK 


7 


64| 


896 


40 


Mny 18 


•' " 60 da., 


72 


6 


88 


486 


96 


Apr. 22 


" " coda., 


111 


7 


7l! 


416 


G5 


Aug. 28 


" Cash, 


88 


2 


00 


362 


86 


May 4 


" " Net, 


149 


14 


46 


662 


30 


Sept. 16 


it (I 


16 


1 


45 


680 


20 


Sept. 80 


" Bal.(tfInL, 








89 


64 


" 80 
it tt 


" Bal.qflnt,, 
" " " Aeei,, 




89 


54 


406 


21 








$61 


06 


$2062 


64 








^ 


06 


$2052 


64 


Sept. 80 


To Balance, 






1 


$408 


21 

















Explanation. — In the "time column" place the number of days between the 
due date of each item and the date of finding the cash balance (Sept. 30, 1889) ; 
and in the "interest column" write the interest of each item for the number of 
days found in the "time column." 

Next balance the interest columns by writing on the less side the interest 
necessary to balance the greater side ($39.54) ; and carry this interest balance as 
an additional debit item to the "amount column" on the debit side. 

Finally balance the amount columns by writing on the less side the sum neces- 
sary to balance the greater side ; and this sum ($408.21) will be the cash balance. 



Dr. 



PRODUCT SOLUTION. 



Or. 



Feb. 6 

Mar. 7 

Apr. 12 

May 4 

Sept 80 



Sept 80 



To Mdae., 80 da. 
" " 8 mo. 
*• *• 60da. 
" '♦ Net, 



To Balance, 



127460 
45816 
46248 
86763 



I 
$615 75 

898 40 

416|65 

682 80 

89;54| 



i'64| 
$406'2ll 



Apr. 27 
May 18 
Aug. 26 
Sept 16 
" 80 
" 80 



By Note, 8 mo., 
" " 60 da., 
" Cash, 

" Bal.qfProdwst8y 
*' •» Acocnmly 



18856 $21541 
84991 48691 



11974 
8703' 



862 81 
680 2Q 



408 21 



806287 $2052,04 



Explanation. — In the product column write the product from multiplying 
each item, by the number of days between its due date and the date of finding the 
cash balance (Sept. 30, 1889). 

Next balance the product columns by writing on the less side the sum neces- 
sary to balance the greater side ($237264 for 1 day); change this balance of 
products to balance of interest by finding the interest of $237264 for 1 day, 
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$237,264 being the interest for 6 days, and \ of $287,264, or $39.54, the interest fc^r 
1 day (243); and carry this interest balance as an additional debit item to the 
" amount column " on the debit side. 

Finally, balance the amount columns as explained in the Interest Solution, 
obtaining $408.21 as the cash balance. 

Rem. — The above product solution is an application ' of the product rule for 
finding interest (242) ; hence, to secure the correct cash balance, the decimal 
fart of each item in the amount column must be nmltiplied as it stands. It 
should be remembered that the required interest is (ms mill for every six dollars of 
the obtained products. 

Iktbeest Bule. — I. Compute the interest of each item front 
its due date to the date of setUement, The difference hetweew 
the total debit interest and total credit interest ivill be the bat'- 
ance of interest. 

II. To find the cash bdtlance, add the balance of interest to 
the balance of items if both are on the sam^ side; or subtract 
if on opposite sides. 

Product Eule. — I. Multiply each item by the number of 
days between its due date and the date of settlement. The dif- 
ference between the total debit product and total credit produ^ct 
will be the balance of products. 

II. Divide one-thousandth of the balance of products by 6 to 
find the balance of interest at 6% per annum, (243) ; then find 
the cash balance as by II., Interest Rule. 

Note 1. — ^The interest of items which fall due after the date of taking the cash 
balance should be placed in the opposite interest column ; or such interest may be 
written with red ink on the same side as the items, and when the totals are taken, 
this red interest can be omitted from its own side and added with the interest 
on the opposite side, thus avoiding awkward transfers. 

Note 2. — When monthly statements are rendered, accountants frequently 
include the average due date. The cash balance at any earlier or later date is 
then usually found by Rem., 345. The cash balance obtained by average is, 
however, not strictly correct, owing to the fraction of a day which is discarded in 
finding the average time. 

To THE Teacher,— The following examples for practice are arranged for the 
interest method of finding the cash balance. If preferable, however, the produc;t 
method can be used by substituting "products" for the heading of the interefit 
columns, and proceeding as in Xh^, product solution of the Illustrative Example. 
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EXAMPLES FOR PRACTICE. 

1. Find the cash balance of the following on July 1, 1889, at 6^ : 
Dr. W.Wallace in account with R. C. Cole. Cr. 









. 


^ 








^ 


1889. 


To Balance, 


1 


^ 


^ 


1889. 
Feb. 1 


By Cash, 


*♦♦ 


1 


Jan. 1 


#*4 


*** 


S^&'oo 




#* 


Feb. 8 


" Mdfle., 


♦*•]**;*• 


45()00 


Mar. 1 


it u 


*** 




•V 


M&r. ao 


it it 


«#• 


* 


** 


88000 


May 18 


It ti 


** 




m* 


May 2 


ti it 


** 


« 


t* 


fieaoo 


June 5 


it tt 


•* 




*• 


July 1 


" Bai.qrint., 








1 


July 1 
" 1 


** B<d.qf Interest, 
" " Acct., 




** 


*« 








** 


«* 


«44«^Mi 








♦* +* 


July 1 


To Balance, 








**4 *4 













$3^5 00 

4oaoa 
sfio'oo 

30000 



I 

2. Find the cash balance of the following on Oct. 5, 1889, at 6^ . 
Dr. S. R. Rice in account with J. Smoot. Cr. 



May 10 
June 8 
July 20 
Aug. 26 
Oct. 6 



Oct. 6 



Md8e.80da., 

»• 90 " 

♦^ 60 " 

" net, 
Bal. qf Interest^ 



Balance, 



1 


1 




1 




1889. 
June 18 


*** 






1298 


75 


«* 






815 


28 


July 8 


** 






586 


80 


Aug. 2 


** 






472 


50 


Oct. 6 












" 5 




** 




**** 


** 










*♦* 


** 





Cash, 



BcU. qf Interest, 
** " Account, 



1 


•^ 


1 


♦♦♦ 


* 


** 


$275 


«« 


* 


** 


841 


** 


* 


** 


485 

' * 




** 


** 


**** 




==^ 


— 


=r-_- 



3. Find the cash balance of the following on Jan. 1, 1890, at 6^ 
Dr. J. White in account with E. Hunton^. Cr. 



1889. 


July 1 


•* 18 


Aug. 12 


Sept. 25 


1890. 


Jan. 1 


Jan. 1 



Balance, 

Mdse. 8 mo., 
ti 1 f 

it g ti 

Bal. rf Jniereat, 



Balance, 



1 




I 

I 


1 




^ 




1 


*** 


«j« 


$416 


80 


** 


*'** 


891 


15 


*** 


* 


** 


B13 


45j 


** 


* 


** 


486 


90 








** 


** 




** 


** 


**** 


** 










«• 


*** 



Atig. Q Cash, 
Sept. )i\ Nate, 3 mo.t 
OcL J9 ' '' 1 *' 
Nov. 1 Caflh, 



ISSO. 
Jan. 1 
1 



Sal. cflntere&U 



I 



I 



"I" 



351 
425 
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4. The following account was settled on Aug. 15, 1888. What was 
ihQ amount paid, interest Q% ? 



Dr. 



C. F. Haines in account with Robert Tyler. 



Cr. 



Jan. 18 

Feb. no 

" 16 

ICar. 8 

Apr. 6 

May 29 

Aug. 16 



Hdae., 80 da., 
10 " 
80 " 

Caah, 

MdBe.f 80 da , 
" net, 

BaLqflnUrtsty 



I 



Aug. 15 Balaace, 



**** H72 00 
**•*, 1120 00 

+* #*, 



BOO 



424 



1888. 


Veh, 


8 


Mar. 


18 


Apr. 


5 


May 


7 


Jane 19 1 


Aug. 


15 


i« 


15 

1 





1 


Cash, 

it 


*** 


ti 


*** 


li 


*** 


t» 




BaLqflnUruU 
" " Aeoount, 





** ** 


$800 


00 


**** 


1000 


00 


*|** 


200 


00 




500 


00 


♦ '♦♦ 


400 


00 


** ** 






1 


#*** 


** 


♦ ♦ *♦ 


**** 


•♦ 


1 







6. Find the amount due on the following account current on Sept. 
1, 1889, including interest at 7% : 



Dr. 


E. A. Ellicott 


in<^ 


ourrent with E. S. Bristol. 




Cr. 








1 


1 ' 


1 






1 


: 1 


1 


1889. 


Balance, 


««* 


If' » , . 


"^ 


1889, 
'jan 10 


Cash, 


*** 


1 s 


"^ 


Jan. 1 


11421 


52 


1.. 


1 


$1000 


00 


»* 5 


Md8e.,80da., 


*** 




^1 


127 


60 


Feb. 15 


i« 


*** 


1 ** 




675 


00 


" 17 


" 60 " 


*** 






280 


40 


Mar. 7 


Note, 90 da.. 


♦♦ 






500 


00 


Feb. 9 


Cash, 


*** 


*^ 




600 


00 


Apr. 15 


Cash, 


*** 






800 


00 


" 15 


Mdfle.,net, 


*** 


*' 




788 


50 


May 20 j " 


*** 






250 


00 


Mar. 7 


" soda. 


*** 






176 


25 


Jane 14 


»» 


♦* 






200 


00 


Apr. 8 


" 80 " 


*** 






217 


60 


♦• 25 


tt 


** 






800 


00 


May 19 


BUI, J. C. S., 


*** 


* ' + 


75 


85 


Sept 1 


Bal. qflntereaU 




** 








Jane 14 


Mdse., 10 da., 


** 


" ** 


1 126 


84 


" 1 


** •* Aeeount, 








♦♦♦ 


** 


" 28 


ii 8Q U 


** 




t ■¥ 


185 


90 
















Sept. 1 


Bai, of Interest, 








** 


*♦ 






















*** 


** 


♦*♦♦ 


«* 








♦** 


** 


♦•♦♦ 


♦* 


d9t 1 










*** 


«* 














"" 



6. W. P. Hill bought of W. G. Cowman the following merchan- 
dise: 1889.— May 23, 1718.25 @ 90 days; June 13, $425.36 @ 60 
days ; Aug. 8, *381.75 @ 2 months ; and Sept. 2, $482.60 @ 3 months. 
Hill paid Cowman $325 cash on June 2, 1889, and $471 cash on Aug. 
3, 1889. Arrange the above in the form of an account current, and 
find the cash balance on Dec. 15, 1889, at 6% interest. 
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PARTNERSHIP. 

349. A Partnership is an association of two or more persons 
who combine their capital, skill, labor, or all of them, for the purpose 
of conducting business ; each person sharing the gains or losses in a 
certain proportion as stipulated in their agreement. 

Rem. 1. — Such an association is called a,fimi, a house, or a company, and de- 
rives its name from the parties of whom it is composed ; as J. E. Scott & Co., 
Wood & Fisher, etc. Each individual of the association is called a partner. 

Rem. 2. — An Active Partner is one who is publicly known as such, sharing in 
all the profits or losses of the business. A Silent Partner is one who, though act- 
uaJly a partner, is not publicly known as such, his name being concealed to avoid 
liability to the creditors of the firm. If, however, it should become known that 
he has an actual interest in the business, he may be held equally liable with the 
other partners for all debts of the firm. A Special Partner is one who furnishes a 
certain portion of the capital of the firm, and holds himself liable for that amount 
only. If, however, the extent of his liability is not published and legally recorded 
he can be held equally liable with the other partners. A Nominal Partner is one 
who has no real interest in the business, but who assumes the responsibility of a 
partner by lending his name and credit to the partnership. 

350. The Capital of a firm is the money or property invested in 
the business. 

Rem. 1. — The Assets or Resources of a firm are its entire property, including 
all debts or obligations due the firm. 

Rem, 3. — The Liabilities of a firm embrace all the debts or obligations due by 
the firm to its creditors. 

Rem. 3. — TKe Net Capital of a firm is the excess of its assets or resources over 
its outside liabilities; that is, other liabilities than such as stand to any partner's 
credit. 

351 . The Insolvency of a firm is the total sum due the creditors 
in excess of the firm's assets or resources. 

Rem. l.—A firm is said to be insolvent when it owes more than its assets will 
enable it to pay. 

Rem. 2. — When a firm commences business insolvent and realizes a gain which 
is less than the original insolvency, the remaining insolvency is called their net in' 
solvency, 
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PARTNERSHIP. 

35!3« The Investment of a partner is the aggregate of the 
money or property contributed by him to the capital of the firm. 

Rem. 1. — The Net Investment of a partner is the difference between the sum of 
his investments and the sum of his withdrawals. 

Rem. 2. — The Average Investment of a partner is the average sum in contin- 
uous use of the firm, when several investments, withdrawals, or both, have been 
made by him at different times. 

353. The Net G-ain is the excess of the total gains of a arm 
over its total losses^ within a certain period. 

354. The Net Loss of a firm is the excess of its total losses 
over its total gains, within a given period. 

355. A Partnership Contract is a written instrument, setting 
forth the agreement between the partners, specifying the amount of 
each partner's investment, the limitation of the partnership, the pro- 
portion allowed to be withdrawn by each partner, the proportion of 
profit or loss to each partner, and such other particulars as may be 
deemed necessary. 

Rem. — A partner may receive a regular salary in addition to his proportionate 
share of the profits, for taking charge of the books, or for some other special duty. 
A salary to a partner is an indebtedness of the ^rm, which is placed to the credit 
of the salaried partner at the close of each month, at the close of the year, at its 
average due date, etc., according to the partnership contract. In the following 
examples, salaries are supposed to be charged at the close of the year. 

356. Computations in Partnership are made in accordance with 
the following formulas : 

(i.) Present worth = resources — liahilities. 
(^.) Present insolvency = liahilities — resources* 

{greater capital at closing — capital at commencing, 
insolvency at commencing -f- capital at closing, 
greater insolvency at commencing —insolvency at closing 

i greater capital at comme^icing — capital at closing, 
capital at commencing + insolvency at closing, 
greater insolvency at closing— insolvency at commencing 
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{greater capital at closing — gavt*. 
less capital at closing + loss, 
loss — insolvency at closing. 
I less capital at commencing + gain, 
great capital at commencing — loss, 
gain — insolvency at commencing. 
igain -^ capital at closing, 
less insolvency at closing + gain, 
greater insolvency at closing — loss. 
I loss greater than capital — capital, 
less insolvency at commencing + loss, 
greater insolvency at commencing^ gain. 

To THE Teacher. — ^The many formulas given above are likely to confuse 
the student. Much better results can be obtained by considering all profits or sol- 
vent conditions as plus qucmtitiea and all losses or insolvent conditions as miwaa 
gtiantities. In a few minutes a class can learn enough of algebraic addition and 
subtraction, that is, addition and subtraction when one or both of the given terms 
are minus quantities, to apply the following 

General Formula. 

Condition at beginniyig ^ If any two of the three terms of 

-Ps^ this formula are given, perform the 

t^ /y • operations indicated by the sign be- 
\ tween them, following the direction 

/ TfiM ®' ^^® arrows, and the result will be 
y . the third term. 

\/ Thus, if a firm is solvent $5000 

Condition at closing ^ at commencing and loses $3000, its 

condition at closing will be + $5000 
added to -$3000, or +$2000, that is, solvent $2000. If insolvent $5000 at com- 
mencing and the firm loses $3000, its condition at closing will be —$5000 added to 
-$3000, or -$8000, that is, insolvent $8000 ; but if the firm gains $3000, its con- 
dition will be —$5000 added to +$3000, or —$2000, that is, insolvent $2000. 
Vice versa, if a firm is insolvent $5000 at commencing and insolvent $3000 at 
closing, subtract —$5000 from —$3000, obtaining +$2000, or $2000 gain ; but 
if the condition at commencement had been solvent $5000, subtracting + $5000 
from —$3000 will produce —$8000, or $8000 loss, etc., etc. 

To take the algebraic sum of two qu^mttties if both are plus or both minus, 
add them and prefix the common sign; if one is minus and the other plus, subtract 
the less quamiity from the greater and prefix the sign of the' greater. 

To take the algebraic difference of two qua/ntities, chcmge the sign of the aubtrfk 
hend amd proceed as in algebraic addition. 
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EXAMPLES FOR PRACTICE. 

What is the gain or loss in 1888 ? 

1. Capital, Jan. 1, '88, $4150.75 ; capital Jan. 1, '89, $8175.09. 

2. Insolv., Jan. 1, '88, $2375.80; capital, Jan. 1, '89, $2846.30. 

3. Insolv. Jan. 1, '88, $12420.38; insolv. Jan. 1, '89, $5407.25. 

4. Capital Jan. 1, '88, $7250.19 ; capital Jan. 1, '89, $3251.28. 
6. Capital Jan. 1, '88, $5260.80 ; insolvency Jan. 1, '89, $1380.30. 

6. Insolv. Jan. 1, '88, $3243.25 ; insolv. Jan. 1, '89, $5124.60. 

WThat is the capital or insolvency on Jan. 1, 1888 ? 

7. Gain in 1888, $1825.50; capital Jan. 1, '89, $4760.50. 

8. Loss in 1888, $3257.25 ; capital Jan. 1, '89, $5172.90. 

9. Loss in 1888, $8254.20 ; insolvency Jan. 1, '89, $2125. 
iO. Gain in 1888, $5139.25; capital Jan. 1, '89, $4150.25. 

11. Gain in 1888, $2730.45; insolvency Jan. 1, '89, $9140.25. 

12. Loss in 1888, $2172.80; insolvency, Jan. 1, '89, $5282.30. 

What is the' capital or insolvency on Jan. 1, 1889 ? 

13. Capital Jan. 1, '88, $9284.16 ; gain in '88, $4264.15. 

14. Capital Jan. 1, '88, $18275.32 ; loss in '88, $2769.40. 
16. Insolvency Jan. 1, '88, $391.26 ; gain in '88, $2825.50. 

16. Capital Jan. 1, '88, $1126.40 ; loss in '88, $3285.16. 

17. Insolvency Jan. 1, '88, $1926.42 ; loss in '88, $1815.20. 

18. Insolvency Jan. 1, '88, $1538.25 ; gain in '88, $1282.95. 

19. Capital Jan. 1, '88, $9260.25 ; loss in '88, $850.30. 

20. Insolvency Jan. 1, '88, $875.20 ; loss in '88, $2937.50. 

21. The firm of Sonn & Jones commenced business with the fol- 
lowing resources : Cash $13500, real estate $12000, merchandise 
$17000. They owed on personal accounts $7500, and on bills payable 
$10000. What was their net capital ? 

22. In the above example what was the net gain or loss at the end 
of the first year, if they then had in stock merchandise $21000, due 
them on personal accounts $13522, bills receivable $9527, real estate 
$17000; and they owed on personal accounts $14712, and on notes 
$12356.50? 

23. A firm commenced business as follows : Assets — cash $7500. 
merchandise on hand $4500, personal accounts due the firm $3200, 
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bills receivable $875. Liabilities — due by the firm on personal ac- 
counts $2500, bills payable $3600. At the end of the first year they 
had $8000 in cash, $5600 in merchandise, $4100 due the firm on per- 
sonal accounts ; and they owed $4000 on personal accounts, and $900 
on outstanding notes. What was the net gain or loss of the firm ? 

24. J. B. Will and A. Meyers formed a copartnership, the former 
investing | of the capital, and the latter |, and agreed to share the 
gains and losses in proportion to their investments. At the date of 
settlement the resources of the firm consisted of cash $7240, bills 
receivable $1420, real estate $11600, merchandise $9320 ; and their 
liabilities were bills payable $6200, due Benton & Co., $2720, due on 
bond and mortgage $2250. If the net gain was $2410, how much did 
each partner invest in the business ? 

26. Wells & Green lost in the dry goods business $4342. Their 
resources are cash $1875, real estate $12500, merchandise $4700, per- 
sonal accounts $2840, bills receivable $2400 ; and their liabilities are 
bills payable $3560, mortgage on real estate $8000, interest on mori,- 
gage $480, personal accounts $4625. If Wells invested | of the capi- 
tal and Green |, what was the investment of each partner ? 

26. S. R. Waite, H. Foley, and M. R. Wiley are partners in a firm. 
At commencing the firm was insolvent, Waiters insolvency being f of 
the whole, Foley's |, and Wiley's \, They agreed to share the gains 
and losses equally. At closing, their books showed a net gain of 
$10779, their resources being, bills receivable $2417, cash $1560, mei- 
cHandise $3320, real estate $4490, J. Nolan's account $6850, Miller & 
Co.'s account $2231 ; and their liabilities, notes and acceptances 
outstanding $1260, due to T. E. Taylor $3240, to H. Carter $3816, to 
W. E. Norman $2192, to J. E. Lowe $4581. What was each partner's 
insolvency at commencing ? What was each partner's capital at 
closing ? 

357. To divide the gain or loss among partners in pro- 
portion to their investments, if contributed for equal periods. 

ILLUSTRATIVE EXAMPLE. 

A and B engaged in business, A investing $8500 and B $6000. 
The net profit for the first year was $2500, which was divided between 
them in proportion to their respective investments. What was eacJj 
partner's share of the gain ? 
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18500 + $6000 = $14500, total capital; 

$^^00 $^^00 

$8500 %Um $6000 



$1^«00 

89 






($5 X 8500)-4-29 = $1465.52-, A's profit. ($5 x 6000)-h29 = $1034.48 + , B's protlt. 

Bulb. — Find each partner^ s gain or loss by the Rule of Three, 
331, taking the total profit or loss and each partner^ s invest- 
ment as right-hand terms, and the total investment as the left- 
hand term/. 

EXAMPLES FOR PRACTICE. 

1. J. W. Long, J. C. Shimer, and C. F. Dorr formed a partnerr 
ship, and invested respectively $8400, $9600, $10800. The net profit 
for the first year was $7200, which was divided in proportion to the 
partners' investments. What was each partner's share of the gain ? 

2. Three partners invested respectively $2900, $3400, and $4200 in 
business, and agreed to share the gains or losses in proportion to their 
investments. If the net profit is $3150, how much should be each 
partner's share ? 

3. W. Eussell and M. Florence are partners in the grain business, 
fiussell invested 8000 bushels of wheat, invoiced at 90 cents per bushel, 
and Florence's investment embraced personal accounts previously di^e 
him amounting to $500, bills receivable $800, cash $700, and a ware- 
house valued at $4500. Their profits for the year were $4425. In 
proportion to their investments, how much of the gain should each 
receive ? 

4. S. Arnold and R. A. Brown engaged in business with a joint 
capital of $13100. What was the investment of each, if Arnold's gain 
was $1800 and Brown's $3440 ? 

6. J. K. Reid and L. J. Haines engaged in business, the former 
investing $18000 and the latter $16000, and agreed to share the gains 
and losses in proportion to investment. At the end of the year their 
-'purees were $58000 and their liabilities $9000. If Reid was to 
receive a salary of $1500 per annum for taking charge of the books, 
and nothing was withdrawn by either during the year, what was the 
interest of each partner at the end of the year ? 
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358. To divide the gain or loss among partners in pro- 
portion to their investments, if contributed for unequal 
periods. 

ILLUSTRATIVE EXAMPL-E. 

J. W. Bond and N". A. Wright engaged in busmess on Jan. 1, 1889, 
each investing $6000. On March 1, Wright made an additional 
investment of $3000, and Bond withdrew from the firm $1500 ; on 
July 1, Bond invested $2900, and Wright withdrew $3000. If the 
profits during the year, $4620, were to be divided between the par<-- 
ners in proportion to their investments, what was the share of each .*" 



Frorr J«»n. 1 to Mar. 1 = 2 mo. Hence, $6000x2 = $12000 for 1 mo. 

Withdrawal, 1500 

* " 3lar 1 to July 1 = 4 mo Hence, $4500 x 4 = 18000 " " *' 

Investment, 2900 
'' July 1 to Jan. 1 = 6 mo. Hence, $7400x6 = 44400 " " *' 

Bond's investment = $74400 " " ** 
$74400-*- 12 = $6200, Bond's average investment through the year. 

From Jan. 1 to Mar. 1 = 2 mo. Hence, $6000 x 2 = $12000 for 1 mo. 

Investment, 3000 
" Mar. 1 to July 1 = 4 mo. Hence, $9000 x 4 = 36000 " " " 

Withdrawal, 3000 
" July 1 to Jan. 1 = 6 mo. Hence, $6000x6 = 36000 " " " 

Wright's investment = $84000 ** " " 
$84000-4-12 = $7000, Wright's average investment through the year. 
$6200 -I- $7000 = $13200, average investment of the firm for the year. 






$0200 
62 



$35 X 62 = $2170, Bond's gain. 






$;f000 

10 



$35 X 70 = $2450, Wright's gain. 



Explanation. — Bond's capital on Jan. 1 ($6000) remained unchanged to 
March 1, or for 2 months ; and $6000 invested for 2 months equals 2 times $6000, 
or $12000, invested for 1 month. On March 1, Bond withdrew $1500, leaving 
$4500 in the business, which remained unchanged to July 1, or for 4 months, ar».'l 
$4500 invested for 4 months equals 4 times $4500, or $18000 invested for 1 month. 
On July 1, Bond invested $2900, making his investment $7400, which remained 
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unchanged to the end of the year, or for 6 months, and $7400 invested for 6 
months equals 6 times $7400, or $44400 invested for 1 month. Hence, Bond's 
total investment equals $12000 + $18000 + $44400, or $74400 invested for 1 month, 
or an average investment of ^ of $74400, or $6200 for the year. 

Similarly, Wright's average investment for the year is found to be $7000. 

Divide the gains for the year ($4620) between the partners in proportion to 
their average investments, by Rule, 357. 

EuLE. — I. Multiply each partner^ s original investment by the 
months or days between the date of such investm^ent and the 
date of his next withdrawal or investm^ent, 

II. — Multiply the increased or decreased investm,ent then in 
the business by the number of months or days between the date 
of such increase or decrease and the date of the next increase or 
decrease ; and so continue to the date of adjusting the gains or 



III. Divide the sum of the products thus obtained by the 
nurnber of months or days in the period of adjustm,ent, to find 
each partner^ s average investment. 

IV. Divide the gains or losses among the partners in propor- 
tion to their average investments, by Rule, 357. 

Note. — To avoid fractions, the gains or losses may be adjusted by the Rule of 
Three by taking the total gain or less and each partner's average investment per 
month or day as the right-hand terms, and the average ca;^ital per month or day 
as the left-hand term. 

EXAMPLES FOR PRACTICE. 

1. A, B, and C formed a copartnership, and invested respectively 
$9600, $8400, and $7200. At the end of 4 months, A invested $2000 
additional, B $14Q0, and C $800. If the net gains during the year 
were $12800, and all gains and losses weris to be divided in proportion 
to their average investments, what was each partner's share of the 
profits ? 

2. Wilson, Holmes, and Farr engaged in business on Jan. 1, 1889, 
Wilson investing 1^8000, Holmes $5000, and Farr 1^6000. On May 1, 
Wilson put in $2000 additional ; on July 1, he withdrew $3000 ; and 
on Oct. 1, he put in $1500. On Feb. 1, Holmes withdrew $1000 ; on 
Apr. 1, he put in $4000 ; on Aug. 1, he withdrew $500 ; and on Sept. 
1, he put in $3000. On July 1, Farr put in $2500 additional. At the 
end of the year the net gain was found to be $5000. What was each 
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partner^s share of the gain if it was divided in proportion to their 
average investments ? 

3. Harvey and Roberts engage in business Jan. 1, 1889, Harvey 
investing $5000, and Roberts $8000. On May 1, Harvey invested 
$2000 additional ; and on June 1, Roberts withdrew $1000. On Aug. 
1, they took in Williams as a third partner, who invested $7000. On 
Jan. 1, 1890, their net gain was $5000. What was the share of 
each partner ? 

4. On Jan. 1, S. H. Merritt and J. L. Reeves formed a copartner- 
ship for one year, each investing $8000. On Apr. 1, Merritt withdrew 
$3200, and Reeves $1600 ; on Sept. 1, each withdrew $2400 ; and on 
Nov. 1, Merritt withdrew $900, and Reeves $700. At the end of the 
year, the partnership was dissolved with a capital of $6000. What 
proportion of the capital should each partner then receive ? 

359. To adjust the partners' accounts when the propor- 
tion of profit or loss is fixed, and interest is allowed on the 
excess and charged on the deficiency of each partner's re* 
quired investment. 

ILLUSTRATIVE EXAMPLE. 

On Jan. 1, 1887, E. J. Ayres, R. W. Malley, and J. A. Manning 
entered into copartnership. It was agreed that Ayers should contrib- 
ute f of the capital and receive ^ of the gains ; that Malley should 
contribute ^ of the capital and receive ^ of the gains ; and that Man- 
ning should contribute f of the capital and receive f of the gains. 
Interest at the rate of 10^ per annum was to be allowed on the excess, 
and charged on the deficiency of each partner^s required investment. 
A settlement was effected at the end of the year, at which time the net 
gain was found to be $3600. Find Ayres's and Malley's net invest- 
ment, and Manning's net insolvency on Jan. 1, 1888, if the following 
is a statement of each partner's account : 

Dr, E. J. Ayres. Cr. 



1887— Apr. 23, Withdrawal, $1500 

" June 16, " 800 

" Aug. 17, " 900 

Total withdrawal, $3200 
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1887— Jan. 1, Investment. $16000 

" Mar. 18, ** 2400 

♦* Oct. 20, •* 3000 

Total investment, $214f»^ 



FARTNE R8HIP. 

Dr. K. W. Mallby. Cr. 

1887--July 28, Withdrawal, $600 | 1887— Jan. 1, Investment, $12000 

" Dec. 4, " 800 | " ** 21, ** 1800 

I " May 17, " 600 

Total withdrawal, $1400 | Total investment, $14400 

Dr. J. A. Manning. Cr. 



Sept. 5, " 4000 



1887— Mar. 30, Withdrawal, $6000 1887— Jan. 1, Investment, $6000 



Aug. 8, " 600 



Total withdrawal, $10000 l| Total investment, $6600 



(While partnership settlements are usually made on Jan. 1 of each year, and 
ai'e so dated, they include no entries later than those of the preceding day (Dec. 31). 
Bence, in finding the time between the date of an investment or withdrawal and 
the date of settlement, it is customary among business men to consider Dec. 31, 
inclusive, as the last day of the interval.) 

Int. of $16000 from Jan. 1, '87, to Jan. 1, *88, at 10%, $1600.00 

2400 ♦* Mar. 18, " " " " (288 da.) 192.00 

3000 ** Oct. 20, " " " ** (72 da.) 60.00 

Int. of Ayres*s total investment, .... $1852.00 

I?it. of $1500 from Apr. 23, '87, to Jan. 1, '88, at 10% (252 da.) $105.00 

" 800 " June 16, " " ** ** (198 da.) 44.00 

900 " Aug. 17, " ** " " (136 da.) 34.00 

Int. of Ayres's total withdrawal, .... $183.00 
" ** average investment, . . . $1669.00 

I:at. of $12000 from Jan. 1, '87, to Jan. 1, '88, at 10%, $1200.00 

1800 " Jan. 21, ** " " " (344 da.) 172.00 

" 600 " May 17, " " ** " (228 da.) 38.00 

Int. of Malley's total investment, .... $1410.00 

Int. of $600 from July 28, '87, to Jan. 1, '88, at 10% (156 da.) $26.00 

" 800 " Dec. 4, " ** " " (27 da.) 6.00 

Int. of Malley's total withdrawal, .... $32.00 
** " average investment, . . . $1378.00 
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Int. of $6000 from Jan. 1, '87, to Jan. 1, '88, at 10J&, $600.00 

600 . " Aug. 8, " " ** " (150 da.) 25.00 

Int of Manning's total investment, . . . $625.00 

Int. of $6000 from Mar. 30, '87, to Jan. 1, '88, at 10% (276 da.) $460.00 
" 4000 " Sept. 5, *' " " " (117 da.) 130.00 

Int. of Manning's total withdrawal, . . . $590.00 

" ** average investment, . . $35.00 

$1669 + $1878 + $85 = $3082, interest of firm's average capital. 

I of $3082 = $1369.78, interest of Ayres's required investment. 

f of $3082 = $1027.33, " Malley's " 

t of $3082= $684.89, " Manning's" " 

$21400— $3200 = $18200.00, Ayres's net investment, as per his account. 
J of $3600 = 1600.00, •* proportion of the total profits. 

$1669— $1369.78 = 299.22 , int. of Ayres's excess over required investment. 
$20099.22 , amount due Ayres, Jan, 1, 1888. 

$14400— $1400 = $13000.00, Malley's net investment, as per his account, 
f of $3600 = 1200.00, " proportion of the total profits. 

$1378— $1027.33 = 350.67, int. of Malley's excess over required investment. 
$14550.67 , amount due Malley, Jan. 1, 1888. 

$10000— $6600 = $3400.00, Manning's indebtedness, as per his account. 
$684.89— $35 = 649.89, int. of Manning's deficiency of required investment. 

$4049.89, Manning's total indebtedness. 
{ of $3600 = 800.00 , " proportion of the total profits. 

$3249.89, " net indebtedness, Jan. 1, 1888. 

Explanation. — Separately compute the interest on the investments and with- 
drawals of each partner, and obtain the interest balance of each account, which 
will also be the interest of each partner's average investment. Then add the 
interest of Ayres's average investment ($1669), of Malley's ($1378), and of Man- 
ning's ($35), to find the interest of their total average investment, or of the firm's 
average capital ($3082). Since Ayres agreed to contribute } of the capital of the 
firm, I of the interest of the average capital of the finn, or $1369.78, must be the 
interest of Ayres's required investment ; but the interest of Ayres's actual invest- 
ment ($1669) is $299.22 greater than the interest of his required investment 
($1369.78). Therefore the interest of this excess of investment ($299.22) should be 
placed to his credit as per agreement, which ($299.22) with his share of the profits 
($1600) should be added to the balance of his account ($18200), to find the sum 
due him by the firm ($20099.22). 

The sum due Malley is similarly obtained. Manning's indebtedness, as per 
account, is $1400 ; besides which he owed the remaining partners $649.89 as inter- 
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est on the deficiency of his required investment. His total indebtedness would 
therefore have been $4049.89, were it not for his share of the gain ($800), which 
reduced his indebtedness to $3249.89. 

EuLE. —I. Compute the interest on the investments and tuith- 
draivals of each partner from the time they were made to the 
date of settlement^ and subtract the debit interest from the 
credit interest of each partner's account to find his net interest^ 
or the interest of his net average investment (see a, Note). 

II. Add the balances of interest thus found to obtain the 
interest on the firm's net average capital (see h, Note) ; and take 
such proportions of this result as each partner agreed to contrib- 
ute to the capital of the firm. 

III. // the interest of any partner^ s net average investment 
exceeds the interest of his required investment, the difference 
■'vill be the interest due to such partner ; if less, the difference 
will be the interest due from such partner (c, Note). 

IV. Find the capital or indebtedness of ea^h partner at 
closing by Formula 6 or 8, 356. 

Note. — (a) Should any partner's total debit interest 6e greater than his total 
credit interest, the difference will be the interest of such partner's net average 
indebtedness to the firm ; (h) which should be subtracted from the sum of the 
interest balances to the credit of the remaining partners, to find the interest of the 
firm's net average capital, (c) The interest of any partner's net average indebted- 
ness to the firm should be added to the interest of his required investment to find 
the total interest due from such partner. 

EXAMPLES FOR PRACTICE. 

1. J. E. Cross and J. J. Davies engaged in business on Jan. 1, 
1888, and agreed to invest equally and share equally in gains and losses. 
Interest at S% was to be allowed on the excess, and charged on the 
deficiency of each partner^s required investment. The following is a 
statement of each partner's account : 



Dr. 


J. E. 


Cross. 


Cr. 


1888— Apr. 3, Withdrawal, 


$3000 


1888 — Jan. 1, Investment, 


$6000 


" June 7, 


1500 1 


" Mar. 14, 


4000 


" Oct. 15, " 


800 


" July 3, 


3000 






" Sept. 18, 


5000 
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Dr. 






J. J. Davies. 






Cr. 


1888— Mar. 


8, 


Withdrawal, 


$2000 


1888-^an. 


1, 


Investment, 


$4000 


- Aug. 


15, 


(< 


1000 


** May 


12, 


(( 


6000 


*'• Sept. 


80, 


<( 


1200 


" July 


16, 


C( 


2000 










" Oct. 


6, 


« 


1500 



If the net gains during the year were 15800, what was the condition 
of each partner^s account on Jan. 1, 1889? 

2. L. A. Horn and J. S. McLane engaged in business on Jan. 1, 
1888, each agreeing to furnish \ the capital of the firm and to share \ 
the gains and losses, McLane to receive a salary of $800 per annum 
for taking charge of the books ; and interest at 8^ per annum to be 
allowed on the excess, and charged on the deficiency of either part- 
ner's required investment. On Jan. 1, 1888, Horn invested $9000 ; 
on Mar. 1, $5000 ; on Aug. 3, $3000. On Jan. 1, 1888, McLane in- 
vested $8000 ; on July 20, $3000 ; on May 15, he withdrew $500, and 
on Oct. 8, $300. The net gains during the year were $6200. What 
was each partner s interest in the firm on Jan. 1, 1889 ? How much 
interest did McLane owe Horn ? 

3. On Jan. 1, 1889, T. Herndon, W. Newman, and B. P. Dulin 
engaged in business, Herndon agreeing to furnish f of the capital and 
receive f of the gains ; Newman and Dulin each to furnish f of the 
capital and receive f of the gains ; and interest at 10^ per annum was 
to be allowed on the excess, and charged on the deficiency of each 
partner's required investment. On Jan. 1, 1889, Herndon invested 
$8000 ; on Aug. 12, $6000 ; and on July 3, withdrew $3000. On Jan. 
1, 1889, Newman invested $5000 ; and on July 3, withdrew $800. On 
Jan. 1, 1889, Dulin invested $5000 ; on Mar. 15, $2000 ; on June 18, 
$1500; on Sept. 1, $800; on May 1, he withdrew $1200; and on 
Sept. 9, $500. The net gain during the year was $5300. What was 
each partner's interest in the firm on Jan. 1, 1890 ? How much in- 
terest did Newman owe Herndon and Dulin ? 

4. H. Gould, J. Hunter, and S. W. Nichols formed a copartner- 
ship on Jan. 1, 1889, and agreed to invest equal sums, and share 
equally in gains and k sses ; interest at 9^ per annum being allowed 
on the excess, and cha ged on the deficiency of each partner's required 
investment. H. Gould invested $8000 on Jan. 1, $6400 on Apr. 15, 
$4000 on May 20, $1600 on June 24 ; and withdrew $1200 on May )• 
359 
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1 11800 on Aug. la, and 12400 on Nov. 16. J. Hunter invested $7000 
on Jan. 1, $9000 on July 24, 11600 on Oct. 12 ; and withdrew $6000 
on Mar. 26, $8000 on May 5, $5500 on June 14, and $1200 on Sept. 2. 
S. W. Nichols invested $7500 on Jan. 1, $6000 on Jan. 25, $4000 on 
Feb. 14, $2800 on May 25 ; and withdrew $2000 on Apr. 27, $3600 on 
June 4, and $800 on Aug. 2. If the net gain during the year was 
$6842.19, what was. each partnert interest in the firm on Jan. 1, 1890? 
How much interest did Hunter owe the remaining partners ? 

5. G. W. Hixon, E. Merritt, and W. Pickett entered into copart- 
nership to invest equally, and share equally in gains or losses, and 
agreed to allow interest on each partner^s excess, or charge interest on 
each partner^s deficiency of required investment. At the date of 
adjustment, Hixon's account showed an excess of withdrawals of 
$900 ; of debit interest of $314.62. Merritfs excess of debit interest 
was $214.42 ; but his investments exceeded his withdrawals by $1200. 
Pickett^s excess of debit interest was $312.80, and he overdrew his 
investment by $1400. If there was a net loss of $1800, what was the 
condition of each partner^s account at the date of adjustment ? 

6. J. P. Smith, J. A. Harrison, and W. Yeatman formed a co- 
partnership. Smith agreeing to furnish -^ of the capital, Harrison -f^, 
and Yeatman ■^. At the end of the first year a settlement was 
effected, the books showing that Smith's account was overdrawn by 
$1500, Harrison's by $1200, and Yeatman's by $960. There was a 
net gain of $6000, which was shared in proportion to each partner's 
required investment. Interest was allowed on the excess, and charged 
on the deficiency of each partner's required investment. Smith's 
excess of debit interest was $124.62, Harrison's $120.81, and Yeat- 
man's $98.07. How much was due each partner at the date of settle- 
ment ? 

7. S. E. White and J. Moore jointly purchased the steamer Excel- 
sior for $90000. White paid | of this amount, and Moore paid J. 
During the season White paid from his private funds, for wages, tuel, 
etc., $960, and drew out $300. Moore paid steamer's expeiises, 
amounting to $680, and drew out $150. The partners realized a net 
gain of $8400, and then sold the steamer for $92000, receiving $4600C 
in cash, and a note for $46000, which White accepted at 5^ discount, 
to apply on his account. The gains and losses were divided equally. 
How much was due each partner at closing ? 
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360. To add by grouping figures into convenient sets. 



31 
2 

1 
4 



6 



Vto 



(.9 "^ ) Explanation. — To add rapidly, it is necessary to 

3 ) 5 >• 1 acquire facility in grouping the figures of a column into 
8 3 ) convenient sets, whose sum can be determined at a 



^\ c\ glance. The greater number of skilled accountants add 

94' of* ^^^ ^^^ column at a time; yet, by combining two or 

more figures whenever possible, and adding these com- 

^ * 1 ) * binations instead of the figures of which they are com- 



I 



9 4 >• 1 4 j posed, results are obtained so quickly as to excite the 

7 ) 5 ) 1>B surprise of those unacquainted with the process. Thus: 
S)^3^ 3) ^^ *^^ ^^® columns herewith appended, group into con- 

f venient sets (which are here enclosed in braces to be 

t f • better understood by the pupil, but which in practice 

^ V 8 ^ ^ should be discarded) and add the numbers represented 

2) 8 6 ) by these sets ; as follows, 7+8+9+8 + 9+8 + 7+8 + 10 

8 3 ) 2) = "^^ units, or 7 tens and 4 units. Carry the 7 tens to 
g g j ® Q the tens' column, obtaining 7 + 9+8+8 + 8 + 9 + 10+7+ 

/ / 8+9 = 83 tens, or 8 hundreds and 3 tens. Carry the 8 

I* ) \ hundreds to the hundreds' column, obtaining 8 + 9+8 + 

4) 2>B 1) 9+8 + 8+9 + 10 + 9 + 8 + 10 = 96 hundreds, making the 

8 5 ) 8 ^^^ of the three columns equal to 9634. 

Q\ 2) 3 N In grouping, it is best for the learner at first not to 

of* lyC* J.M ^^'^^ ^^ ^^ excess of 10. 



96 3 4 

To ADD TWO COLUMNS AT ONCE. — When the addends are few and consist of 
two or three figures each, students should acquire facility in obtaining the totals 
in the following manner : $58 + $46 + $35 = 50+40+30 + 8 + 6 + 5 = $139. $2.75 
+ $3.38 + $4.67 = $2 + $3 + $4 + 70)^ + 20^ + W + 5^ + Sj^ + 7f^ = $10.70. Similarly 
add the following : 

$65 $41 $92 $85 $51 
32 68 57 73 87 

78 34 46 26 34 

360^ 



$2.48 


♦5.31 


$7.15 


3.27 


2.95 


9.27 


8.52 


4.86 


6.78 
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EXAMPLES FOR PRACTICE. 



(1.) (2.) 
3 7 


(3.) 
5 


41 


(6.) 
31 


85 


(7.) 
253 


(8.) 

516 


8 . 3 

6 ^ 4 


2 


58 


27 


54 


138 


273 


1 


34 


62 


48 


847 


832 


6 8 


8 


72 


16 


32 


413 


127 


2 6 


2 


67 


75 


76 


272 


983 


7 3 


7 


25 


83 


27 V 


766 


276 


1 a 


1 


13 


28 


63 


994 


764 


6 7 


6 


92 


54 


84 


283 


353 


8 2 


2 


84 


12 


12 


812 


626 


8 1 


8 


38 


47 


41 


647 


189 


6 4 


1 


12 


83 


38 


733 


841 


2 8 


4 


79 


35 


29 


528 


237 


1 3 


6 


23 


21 


75 


264 


723 


(9) 

224639865 




(10.) 

3878945 




(11.) 
72813456 




(la.) 
53819371« 


442314143 




2127624 




29738268 




445362437 


343823234 




6622346 




46382759 




758275364 


827231421 




' 8246393 




58349271 




394583725 


214482178 




2983528 




43627183 




876345678 


145358723 




7285342 




29148364 




691827364 


528442837 




3424637 




75314627 




253458926 


393214253 




4379464 




28392673 




614876343 


724283645 




5232521 




84736829 




482692736 


272828432 




3743255 




41538294 




854829176 


489273229 




6122732 




32839267 




382453826 


162791318 




1898326 




75482739 




623432714 


323185986 




2313652 




34265873 




255783468 


873923882 




3635218 




82895852 




987376384 


418146179 




5252867 




24376437 




142839267 


152439652 




9718343 




65843745 




483948945 


237397254 




2383734 




46278426 




827658372 


689281543 




6522425 




58745954 




586573486 


341813437 




3274612 




93426374 




712843943 


734252154 




7432536 




35786453 




347391658 


125658415 




8256541 




87438265 




439247386 
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361. To find the remainder in one operation, when a 
minuend is to be diminished by the sum of two or more 
subtrahends. 

ILLUSTRATIVE EXAMPLE. 

A merchant had bought 7136 bushels of corn, of which >Je sold 
1204 bushels to A, 934 bushels to B, 796 bushels to 0, an^ 1439 
bushels to D. How many bushels had he remaining ? 



BOLmOll. 

7135 
1204 
934 
796 
1439 
2762 



Explanation. — Write the minuend (7135) and draw a line under- 
neath, then write the several subtrahends, placing units under units, 
tens under tens, etc. Then add the units' orders of the subtrahends, 
producing 9 + 6 + 4+4 = 23. The additional units required to make 
the right-hand figure of this result (23) correspond with the units* 
order of the minuend being 2 (23 + 2 = 25), 2 will be the units* order of 
the final remainder. Carry 2 tens to the sum of the tens* order of the 
subtrahends, and add, producing 2+3 + 9 + 3 + = 17 tens. The ad- 
ditional tens required to make the right-hand figure of this sum (17) 
correspond with the tens' order of the minuend (3), being 6 (17 + 6 = 23), 6 will be 
the tens* order of the final remainder. Proceeding in this manner, it will be found 
that the sum of the hundreds* column (24) lacks 7 (24+7 = 31) of corresponding 
with the hundreds* order of the minuend (1); and the sum of the thousands' column 
(5) lacks 2 (5 + 2 = 7) of corresponding with the thousands* order of the minuend 
(7). Therefore 7 is the hundreds' order, and 2 the thousands* order of the fin'»l 
remainder, and 2762 bushels of corn is the total remainder. 

Find the balances of the following ledger accounts : 



(1 


•) 


Dr. 


Or. 


$7143.28 


$1456.30 


273.82 


283.95 


9549.37 


2736.72 


4378.62 


45.34 


529.15 


383.27 


75.32 


987.36 


. 918.24 


2478.31 


46.38 


■MoM* «* 


$22914.18 


$22914.18 



(2.) 


Dr. 


Or. 


$3127.48 


$7124.58 


286.32 


8296.25 


750.46 


432.30 


1430.15 


50.80 


8274.20 


1437.16 


326.75 


2137.80 


2183.92 


450.16 


7189.35 


♦**♦_*♦ 


$23568.62 


$23568.62 



(3.) 


Dr. 


Cr. 


$2783.40 


$4121.38 


251.31 


6938.24 


1586.90 


726.35 


732.35 


4829.60 


4829.17 


2748.42 


1238.25 


3214.50 


2874.32 


291.32 


♦***_** 


450.38 


$22320.19 


$22320.14 



4. A merchant's total deposits at bank were $15372.65, and he 
withdrew at different times $875.92, 1439.25, 16281.50, and $2738.65. 
How much had he remaining in bank ? 
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362. To multiply when the multiplier is zz, and the 
multiplicand consists of two figures whose sum is less 
than zo. 

ILLUSTRATIVE EXAMPLE. 

MuMply $35 by IT. 

Exd^NATioN.— 8+ 5 SB 8; and 8 placed between 8 and 5 produces $885, the 
product} Hence, 

BiTLE. — Between, Hke two fibres of the multiplicand write 
their sum. 

Noim. — ^When the sum of the two orders of the multiplicand is more than 10, 
add the excess to the left-hand order. 



EXAMPLES FOR PRACTICE. 



1. $52 by 11. 
a. $72 by 11. 
3. $36 by 11. 



Multiply 



4. $53 by 11. 

5. 26 rods by 11. 

6. 18 miles by 11. 



7. $16 by 11. 

8. $81 by 11. 

9. $27 by 11. 



Multiply 



10. $45 by 11. 

11. $34 by 11. 

12. $62 by 11. 



363. To multiply any number by iz. 

ILLUSTRATIVE EXAMPLE. 

Multiply 4762 pounds by 11. 

Explanation. — ^Take the units' figure of the multiplicand (2) as the units' figure 
of the product; and for the remaining figures of the product take the units* figure 
(2) plus the tens' figure (6), obtaining 8; then the tens' figure (6) plus the hundreds' 
figure (7), obtaining 13 ; write 3, and carry 1 to the hundreds* figure (7) plus the 
thousands' figure (4), obtaining 12; write 2, and carry 1 to the thousands' figure (4), 
obtaining 5; making the total product 52382 pounds. Hence, 

Rule. — To the left of the units' order write successively the 
units plus the tens, the tens plus the hundreds, the hundreds 
plus the thousands, etc., carrying as usual, and terminating at 
the left with the highest order, or the highest order plus the 
carrying figure. 



EXAMPLES FOR PRACTICE. 



Multiply 
I. $5136 by 11. 
a. $72638 by 11. 
3, $514832 by 11. 



Multiply 

4. $37281.05 by 11. 

5. $41268.45 by 11. 

6. $3275,75 by 11, 



Multiply 

7. $48263.25 by 11. 

8. $94873.30 by 11. 

9. $15238.65 by 11. 
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364. To multiply when the multiplier consists of two 
figures and its units' order is z. 

ILLUSTRATIVE EXAMPLE. 

Multiply 1387 by 41. 

Explanation. — Take the units' figure of the multiplicand (7) as the units' figure 
of the product, and for the remaining figures of the product take 4 times the units' 
figure (7), plus the tens* figure (8), obtaining 36. Write 6, and carry 3 to 4 times 
the tens' figure (8), plus the hundreds' figure (3), obtaining 88. Write 8, and carry 
8 to 4 times the hundreds' figure (3), obtaining 15; making the complete product 
$15867. Hence, 

EuLB. — Take the unit^ order of the multiplicand as the 
units' order of the product ; and multiply the tens' order of the 
multijAier into each order of the multiplicand, adding the next 
higher order of the multiplicand to the successive products thus 
obtained, and carrying a^ in ordinary multiplication. 



EXAMPLES FOR PRACTICE. 



Multiply 
I. $2735.50 by 51. 
a. 11824.75 by 81. 
3. 15104.30 by 31. 



Multiply 

4. $6238.65 by 21. 

5. $7415.40 by 61. 

6. $8291.25 by 91. 



Multiply 

7. $2134.16 by 71. 

8. $6827.80 by 41. 

9. $2584.93 by 11. 



365. To multiply when the multiplier consists of two 
figures and its tens' order is i. 

ILLUSTRATIVE EXAMPLE. 

Multiply $873 by 19. 

Explanation. — Multiply the units' figure of the multiplicand (3) by the units' 
figure of the multiplier (9), obtaining 27. ' Write 7, and carry 2 to 9 times the tens' 
figure of the multiplicand (7), increased by its units' figure (3), obtaining 68. Write 
8, and carry 6 to 9 times the hundreds' figure of the multiplicand (8), increased 
by its tens' figure (7), obtaining 85. Write 5, and carry 8 to the hundreds' figure 
of the multiplicand (8), obtaining 16 ; making the complete product $16587. 
Hence, 

BuLE. — Multiply the units' order of the multiplier into each 
order of the m,ultiplicand, adding the next lower order of the 
m^ultiplicand to the successive products thus obtained, carrying 
364-365 
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as in ordinary multiplication, and finally adding the last car- 
rying figure to the left-hand order of the multiplicand. 



EXAMPLES FOR PRACTICE. 



Multiply 
1. $7125.45 by 16. 
a. $815.30 by 13. 

3. $758.42 by 14. 

4. $925.35 by 18. 



Multiply 

5. $2580.95 by 18. 

6. $1497.60 by 15. 

7. $917.36 by 16. 

8. $532.16 by 19. 



Multiply 
9. $9125.25 by 17. 

10. $8174.85 by 19. 

11. $415.18 by 18. 

12. $214.46 by 15. 



366. To multiply when an aliquot part or a multiple of 
the multiplier will form a more convenient multiplier. 

ILLUSTRATIVE EXAMPLE. 

Multiply $75 by 56, ar.d $628 by 25. 

SBOOND SOLUnOV. 

J of $628 = $157 
4 times 25 = 100 



8 times $75 = $600 

\ of 56 = 7 

$4200 



$15700 



Explanation. — Both of the above solutions are pi-actical applications of the 
principle that to multiply one factor and divide the other by the same number 
does not affect the value of their product. 

SuLE. — Multiply one factor and divide the other by such a 
number as ivill simplify the multiplication. 



Multiply 

1. $35 by 15. 

2. $42 by 18. 

3. $24 by 16. 

4. $18 by 45. 



EXAMPLES FOR PRACTICE. 

Multiply 

5. $72 by 75. 

6. $36 by 25. 

7. $52 by 250. 



8. $42 by 350. 



Multiply 
9. $150 by 48. 

10. $64 by 25. 

11. $35 by 18. 

12. $28 by 450. 



Multiply 

13. $36 by 33^. 

14. $72 by 16§. 

15. $24byl3f 

16. $96byl2J. 



367. To multiply when one part of the multiplier is an 
fiiiquot of another part. 



ILLUSTRATIVE EXAMPLE. 

Multiply $2574 by 186, and $5462 by 856. 



366-367 
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TIR8T SOLUTION. 

$2574 

186 



15444 
46332 

$478764 

SIOOHD BOLUnOH. 

$5462 
856 
43696 
305872 



$4675472 



Explanation. — In the first solution, since one part of 
the multiplier (18) is three times the remaining part (6), first 
multiply $2574 by 6, obtaining $15444; then take three times 
15444 as the product by 3 times 6, or 18 tens, obtaining 
46332 tens ; and add the two results. 

In the second solution, since one part of the multiplier 
(56) is seven times the remaining part (8), first multiply $5462 
by 8 hundreds, obtaining 43696 hundreds ; then take seven 
times 43696 as the product by 7 times 8, or 56 units, obtain- 
ing 305872 units ; and add the two results. Hence, 

EuLE. — Multiply by the selected order of the 
multiplier ; and take as many times the db- 
tained result as the remaining orders of the 
multiplier are times the order used. Add the 
partial products. 



EXAMPLES FOR PRACTICE. 



Multiply 


Multiply 


Multiply 


1. $385.85 by 642. 


4. $4265.25 by 255. 


7. $2153.28 by 18624. 


2. $742.50 by 328. 


5. $9541.12 by 546. 


8. $530.75 by 315. 


3. $82615 by 729. 


6. $172.48 by 763. 


9. $618.40 by 16412. 



368. To multiply when the multiplier is a little more or ;» 
little less than loo, looo, loooo, etc. 



ILLUSTRATIVE EXAMPLE. 



Multiply $385.20 by 998. 



SOLUTION. 

$385200 

770.40. 

$384429.60. Ans. 



Explanation.— Multiply $385.20 by 1000 ; the result- 
ing product (385200) will be 1000 — 998, or 2 times 
$385.20 too great. Hence deduct 2 times $386.20, or 
$770.40, from $385200, obtaining the true product, 
$384429.60. 



KuLE. — Multiply by the nearest number of 100*s, lOOO's, 
10000' s, etc. ; and add to the result as many times the muZ- 
tiplicand as the true multiplier is units more than the assum,ed 
multiplier; or subtract from the result as many times the 
multiplicand as the tiiA^e TnuZtiplier is units less than the as- 
sumed multiplier. 
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Multiply 
$425 by 999. 
$865 by 98. 
1735.25 by 998 



EXAMPLES FOR PRACTICE. 

Multiply 

7. 1989 by 992. 

8. 199 by 97. 

9. 81005 by 1002. 



Multiply 

4. $258.30 by K)4. 

5. 1827.58 by 1003. 

6. $516 by 1.02. 



369. To multiply any number of two or three figures 
by itself. 

ILLUSTRATIVE EXAMPLE. 

Multiply 48 by itself. 



SOLUTION. 

48 

48 

2304 



Explanation. — 8 x 8 = 64 units. Write 4 and carry 6. 
(4+4) X 8 = 64+6 to carry = 70. Write and carry 7. 

(Or, 8+8x4 = 64 + 6 to carry = 70.) 
4x4 = 16+7 to carry = 23. Write 23. 



EuLE. — First, multiply the units^ order by itself; then twico 
the tens* order by the units' order {or tmice the units' order by 
the tens' order, if more convenient) ; then the ten^ order by 
itself, carrying as usual. 



EXAMPLES FOR PRACTICE. 



Multiply 
I. 136 by 36. 
a. $42 by 42. 
3. 156 by 66. 



Multiply 

4. $85 by 85. 

5. $74 by 74. 

6. $93 by 93. 



Multiply 

7. $82 by 82. 

8. $64 by 64. 

9. $38 by 38. 



Multiply 

10. $19 by 19. 

11. $113 by 113. 

12. $122 by 122. 



370. To find the product of two numbers when each 
consists of two or three orders, and their units' orders are 
alike. 

ILLUSTRATIVE EXAMPLE. 

Multiply $74 by 94. 



0OLUnOK. 

$74 

94 

$6956 



Explanation. — The solution of this example depends upon the 
same principle as that of 111. Ex., 369. Hence, 4x4 = 16 units. 
Write 6, and carry 1. (7 + 9) x 4 = 64 + 1 to carry = 65. Write 5, and 
carry 6. 7x9 = 63 + 6 to carry = 69. 
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Bulb. — First find the product of the units' orders; then the 
product of the sum of the tens^ orders into the common united 
order; then the product of the tens^ orders, carrying as usual. 



EXAMPLES FOR PRACTICE. 



Multiply 
$42 by 72. 
$38 by 58. 
$61 by 21. 
$34 by 64. 



Multiply 
$93 by 43. 
$74 by 24. 
$85 by 35. 
$52 by 72. 



Multiply 
9. $51 by 31. 

10. $92 by 52. 

11. $132 by 92. 

12. $135 by 76. 



13. 
14. 
16. 
16. 



Multiply 
$153 by 73. 
$145 by 85. 
$128 by 88. 
$156 by 76. 



371. To find the product of two numbers when each con- 
sists of two or three orders, and their tens' orders are alike. 

ILLUSTRATIVE EXAMPLE. 

Multiply $83 by 89. 

BOLunoK. Explanation. — The solution of this example is a mpdiflcatiou of 

^^3 that of 111. Ex., 369, 370. The orders which are unlike being 

89 added together, and then multiplied by the common order. Thus, 

$7387 8x9 = 27; (9+8)x8+2tocarry = 98; (8x8) + 9 to carry = 73. 



Multiply 

1. $68 by 53. 

2. $75 by 79. 

3. $32 by 34. 



EXAMPLES FOR PRACTICE. 

Multiply Multiply 

4. $81 by 85. 7. $18 by 19. 

5. $64 by 67. 8. $48 by 41. 

6. $25 by 23. 9. $92 by 93. 



Multiply 

10. $62 by 65. 

11. $84 by 83. 

12. $52 by 55. 



. 373, To multiply any number of two or three figures 
and ending in 5, by itself. 



ILLUSTRATIVE EXAMPLE. 

Multiply $75 by 75. 

Solution. — 7 x (7 + 1) = 56 ; annex 25, obtaining $5625,' the answer. Hence, 

Rule. — Multiply the ten^ order by itself increased by 1, and 
annex 25. 
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EXAMPLES FOR PRACTICE. 



Multiply 


Multiply 


Multiply 


r Multiply 


1. $25 by 25. 


3. $45 by 45. 


6. $35 by 35. 


7. $55 by 55. 


2. $65 by 65. 


4. $85 by 85. 


6. $75 by 75. 


8. $115 by 115 



9. What is the square of 95 ; that is, what is the product of 95 
multiplied by itself ? 

373. To find the product of two numbers whose tens' 
jrders are alike, and the sum of their units' orders is lo. 

ILLUSTRATIVE EXAMPLE. 

Multiply $83 by 87, and $114 by 116. 



SOLUnOKB. 

$83 $114 

87 116 



$7221 



Explanation. — Both solutions are modifications 
369, and the answers are obtained as follows : 

(8 -I- 1) X 8 = 72, annex 3 x 7 = 21, obtaining $7221. 

$13224 (^^ + 1/ X 11 = 132, annex 4 x 6 = 24, obtaining $13224. 



of 



EuLB. — Multiply one of the tens' orders plus 1 by the ether 
tens^ order J and annex the product of the units' orders. 



Multiply 
I. $82 by 88. 
a. $7C Of 77. 
Z. $54 by 56. 



EXAMPLES 

Multiply 
4. $96 by 94. 
6. $23 by 27. 
6. $41 by 49. 



FOR PRACTICE 

Multiply 

7. t<,5 by 25. 

8. *36 by 34. 

I 9. $103 by 107. 



Multiply 

10. $17 by 13. 

11. $98 by 92. 

12. $112 by 118. 



374. To find the product of two numbers whose tens' 
orders differ by i, and the sum of their units' orders is lo. 



ILLUSTRATIVE EXAMPLE. 



Multiply $73 by 67. 

BOLTTTION. 

$73 7» X 7» = 4900 
67 3x3= 9 

$4891 4891 



Explanation. — Disregard the less number, and 
multiply the tens' order (7) of the greater number 
by itself, obtaining 49 (hundreds). Next multiply 
the units' order (3) of the greater number by itself, 
obtaining 9. Subtract 9 from 4000, obtaining $4891 , 
the required product. 
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Rule. — Multiply the t^^^s^ order of the greater numher by 
itself; and from the pr^iuct {considered as hundreds), sub- 
tract the product of the ujiit^ order of the greater number 
multiplied by itself 





EXAMP»-«ft FOR PRACTICE. 




Multiply 


Multiply 


Multiply 


Multiply 


1. $43 by 58. 


4. $72by-*«. 


7. $84 by 96. 


10. $124 by 116. 


a. $75 by 65. 


6. $63by'"5'. 


8. $53 by 47. 


u. $103 by 118. 


3. $39 by 41. 


6. $75 br -«- 


9. $81 by 99. 


12. $106 by 94. 



375. To find the prc^duct of two mixed numbers when 
their terminal common f«*ai.ctions are alike. 

ILLUST«*ATIVE EXAMPLE. 

Multiply $8i by 4^, and «9i by 7^. 



musT BOLunov. 
$8i 

32 =8x4 
6 =(8+4)xJ 



SBOOND soLunozr. 
I9i 

63 =9x7 
4 =(9 + 7)xi 



«38i 



«67tV 



Rule. — Mnd the prodibecoffhe integers ; then the product of 
the sum of the two. integers into Hie commjon terminal fraction ; 
then the product of the two fractions. Add the three results. 

Note. — When both integers are alike, and their terminal common fractions 
are J, annex the product of the terminal common fractions to the product of one 
integer plus 1 multiplied by the other integer. Thus, $8i x 8i = (9 x 8) + (J x J), 
or $72J. 

The above note will not hold good with any other fraction thui \. 



Multiply 
«4J by 8i. 
%H by 8i. 
$5i by Sf 



374-376 



EXAMPLES FOR PRACTICE. 



Multiply 
4. %b\ by 7i. 
6..$3iby9f 
6. «7iby5i. 



Multiply 

7. $5iby5f 

8. $7iby7i. 

9. $8iby8f 



284 



APPENDIX. 



376. To find the product of two mixed numbers whose 
integers are alike and whose terminal common fractions have, 
or may be conveniently reduced to, a common denominator. 



ILLUSTRATIVE EXAMPLE. 



Multiply %^ by 9|, and $8* by 8f . 

IIBBT SOLUnOK. 



90 =(9+i+|)x9 



nOOHD 80LUTXOV. 

75 = (8+1+1) x8 

H = |x| 



WOA 



•76if 



Rem. — ^The above solutions are self-explanatory. 

Bulb. — To t?ie integer of the multiplicand, add the sum of 
the terminal common fractionSy and multiply the result hy the 
integer of the multiplier. To the product thus obtained, annex 
the product of the fractions. 



Multiply 

1. m i>y 9*. 

2. $10|bylO|. 

3. $1^ by 12i. 

4. $18^ by 18f 



EXAMPLES FOR PRACTICE. 

Multiply 
6. $.03^ by 3f 

6. $60| by 60}. 

7. I.40| by 40f 

8. $25| by 25f 



Multiply 
9. $.05Jby5f 

10. $.08Jby8i. 

11. I6|by.06|. 

12. %l^ by 12*. 



377. To multiply when the multiplier lacks i fractional 
unit of being an integer. 



ILLUSTRATIVE EXAMPLE. 

What is the cost of 64 yards of silk at $3| per yard ? 



BOLUnON. 

64 X H = $256, cost at $4. 

6txH = ^y " " H- 

•248 " " %^. 



Explanation. — 64 times $4, or $256, would 
be the cost at $4 per yard ; and at $} per yard 
less than $4, the cost must be 64 times $}, or 
$8 less than $256. 
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BuLE. — Multiply the multiplicand by the integral paH of 
the multiplier plus 1 ; and diminish the result by sueh a par$ 
of the multiplicand a^s the fraction UlcTcs of being a whole. 



EXAMPLES FOR PRACTICE. 



Multiply 

1. $48 by 5J. 

2. $75 bx lOf 

3. $136 by 6|. 



Multiply 
4. $250 by 3f 
6. $522 by 4f . 
6. $672 by 8^. 



Multiply 

7. $180 by 7^ 

8. $720 by 2^^. 

9. $342 by 9f 



Multiply 

10. $440by6|f. 

11. $288 by bl. 

12. $723 by 9|. 



378. To divide when a multiple of the divisor will form a 
more convenient divisor. 

ILLUSTRATIVE EXAMPLE. 

Divide $1840 by 25, and $6375 by 7f 

Explanation. — Instead of using the inoon- 
yenient divisor 25, multiply both divisor and 
dividend by such a number (4) as will produce 
the more convenient divisor 100. Then divide 
the new dividend ($7360) by the new divisor 
(100), obtaining $73.60, the answer. 

In the second solution, since the true di- 
visor (7^) increased by ^ of itself (2^) will form 
a more convenient divisor (10), similarly in- 
crease the dividend ($6375) by \ of itself ($2125), 
obtaining $8500. Then divide the new divi- 
dend ($8500) by the new divisor (10), obtain- 
ing $850. 



$1840 
4 

$73.60 

nOOHD BOLUTlOil. 

7i4-iof7i=10 

$6375 +t of $6375 = $8500 

$8500 ^ 10 = $850 



BuLE. — I. Multiply or divide both divisor and dividend by 
such a number as ivUl simplify the division. Or, 

II. Add to, or stibtract from, the given divisor such a part oj 
itself as will produce a more convenient divisor. Similarly 
increase or dimmish the dividend. Then divide as usual. 



EXAMPLES FOR PRACTICE. 



Divide 
1. $5.80 by 25. 
Q. $7.50 by 16|. 
8. $450 by 12f 



Divide 
4. $875 by $250. 
6. $640 by 125. 

9^ H^s^ \>^ m- 



Divide 

7. $1527 by 150. 

8. $918 by 15 (deduct i). 
?. $582by7|(»a(Jf) ^ 
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MARKING GOODS. 

379. In marking goods, yarions deyices are adopted to prevent 
the cost and selling price mark from becoming known to outsiders. 

Rem. 1. — The device may consist of any word or phrase containing ten different 
letters or characters, each representing a figare. Thus, take the following word : 

blacksmith 

128456 78d0 

If the selling price is $5.20, and it is required to write tha cost ($4.25) by the 

use cf this key-word, the proper mark would be ^ • 

elk. 

Rem. 2. — ^When both cost and selling price are thus expressed, it is customary 
to employ two key-words, one for the selling price and the other for the cost price. 
Thus if ** blacksmith" is the key-word for the cost price ($4.25) and ** republican" 

for the selling price ($5.20), the proper mark would be • 

elk 

Rem. 3. — An extra letter, called a repeater, is used to prevent successive repeti^ 
tions of the same letter or character, and thus afford a clue to the key-word. Hence, 
taking y as the repeater, and ''blacksmith" as the key-word, $5.88 would be 
written k i y. 

Rem. 4. — ^In trade discounts, the rate of discount on the long price is some- 
times indicated by the use of a key-word. 

Rem. 5. — The following afford examples of key-words : blackhorse, cash profit, 
hard moneys, importance, now be sharp, gambolines, (]!harleston, Cumberlan<? 
Hagerstown. 

Rem. 6. — Instead of letters, arbitrary characters may be used, as follows : 

EXAMPLES FOR PRACTICE. 

Using the key "importance'' for the cost price, "blackhorsf "/or 
the selling price, and " d " as the repeater, mark the following r 



Cost, Gain, 

1. $2.40 per yard 25 % 

2. 16jJ " " 12^^ 

3. 20^ " '' SO % 

4. 27^ " " SSifc 

6. m '' '' i6|^ 



Cost, /j088, 

6. $2.50 per pair -20% 

7. 45jJ '' " 40% 

8. $4.40 " dozen . . 5% 

9. 20^ " " 10% 

10. 45^ " gross 60% 

319 
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RAPID PROCESS OF MARKING GOODS. 

380. Betail merchants purchase many articles by the dozen^ such 
as hats, caps, boots, shoes, and notions of various kinds. When goods 
are thus bought, it is useful to be able to determine instantly the 
selling price per unit to afford a given per cent, of profit. 

381. If the given cost is per dozen, to find the selling 
price per unit at 20^ profit. 

ILLUSTRATIVE EXAMPLE. 

If shirts are bought at $15 per dozen, at what price should each 
shirt be sold to afford a gain of 20^? 

Explanation. — At 20% profit, the selling price 

SOLUTION. per doz. is 120% of the cost per dozen ; and the selling 

A- of $15 = $1.50. price per unit must be ^ of 120%, or 10% of the cost 

per dozen. Hence, 10%, or -^ of $15, must be the 

selling price per shirt to afford 20% gain. 

BuLE. ^Divide the cost per dozen by 10. The result mill be 
the selling price per unit at 20% profit. 

EXAMPLES FOR PRACTICE. 

1. A merchant bought at auction 6 dozen pairs of boots at $42.50 
per dozen pairs. How much must he charge per pair to gain 20%? 

2. Bought caps at auction for $10 per dozen. To gain 20^ on 
each cap, what must be my 'selling price ? 

3. By selling an article at $1.25 I gain 20^. What was the cost 
per dozen ? 

4. A second-hand dealer bought 12 chairs at auction, for which he 
paid $)2.50, and sold them at 20^ profit. What did he charge for 
each chair ? 

6, By selling shirts at $1.75 each, I gained 20^. What was the 
cost per dozen ^ 

6. If hats cost $18 per dozen, what must be the selling price of 
each to yield 20^ profit. ^ 

7. If chairs are bought at $9.20 per dozen, what must be the sell- 
ing price per set of 6 to make 20^ profit ? 

380-^381 
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38S. If the given cost is per dozen, to find the selling 
price per unit at any % profit. 

ILLUSTRATIVE EXAMPLE. 

If gloyes cost $20 per dozen pairs^ what must be the selling price 
per pair to yield bO% profit ? 

Explanation. — ^First take ^ of the cost per 

BOLunoK. dozen, obtaining $2 as the selling price per pair 

120^ of cost = $2.00 at 20% profit, or at 120% of cost. Since the 

3Q^ u ic __. 5Q i-equired selling price is 150% of cost, or one-fourth 

— — — — — — greater than 120%, increase $2 by one-fourth of 

160%of cost = $2.60 itself ($.50), obtaining $2.50 as the required 
selling price. 

Bulb. — By Rule, 381, find the selling price per unit at 20% 
profit ; and increase or diminish the result by such a part of 
itself as the true rate of selling price is greater or less than 
U0%. 

Note. — ^As a help in marking goods bought by the dozen, we add the following 

Table. 

To make 12^% profit, deduct ^ from the result obtained by Rule, 381* 
" 16f% " ** ^ " " " " •* 

" 25% " addTi«tto " " « 

« 80% '' '' -A- " ** " '' " " 

** 8349^ *' ** -i- " " ** " '* '* 

*i gQOg « << 1 « <( « « « «< 

EXAMPLES FOR PRACTICE. 

1. If I buy one dozen vests for $28, at what price must I retail 
them to make bO% profit ? 

2. At what price must I retail handkerchiefs costing $2.70 per 
dozen to realize 33^^ gain ? 

3. I sold hats costing $8.40 per dozen at 30^ profit. At what 
price were they retailed ? 

4. If one dozen school-books cost $4.80, at what price must they 
be retailed to gain 25^? 

5. If goods cost $7.20 per dozen, what should be the selling price 
per unit to yield a profit of 16f^ ? 

6. If chairs are bought at $32 per dozen, what must be the belling 
price per set of 3 to yieJ 1 12\% profit? 

38!3 
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BnasonoNB.— The cohmm of bold flgnres In the margin denotes the page ; the bold flgDvee at 
tbe beginning of each section, the namber of the article ; the small, bold figures within the carve«, 
the number of the example ; and the flgores following the curves, the answer. The heavy dash 
denotes the beginning of the page whose namber is given in the maigin. 



Art. 17.— (1) $18. (2) 124. (3) $39. (4) $37. (5) $337. (6) 
$276. (7) $3122. (8) $3885. (9) $38113. (10) ,$34638. (11) $26684. 
(12) $363361. (13) $338575053.— (14) $67. (15)' $61. (16) $70. (17) 
$759. (18) $693. (19) $686. (20) $8152. (21) $6852. (22) $20250. 
(23) $90942. (24) 9851 lb. (25) 16911 ft. (26) 26008 bbl. (27) 9663 bu. 
(28) 10069 yd. (29) $19714. (30) $934461. (31) $8208. (32) $11098. 
(33) $7335. (34) 1880.— (^5) 40182 mL (36) $2119. (37) $1833. (38) 
$7058. (39) $10202. (40) $6065. (41) $6830. (42) $723. (43) C532918. 
(44) 17843 Am.; 7140 Ger.; 6288 Ir.; 1152 Fr.; 1715 It.; 6889 others; 1st 
ward, 5723; 2d, 7601; 3d, 7306; 4th, 9428; 5th, 6716; 6th, 4253; total, 
41027. (45) 229804 bu. corn; 300493 bu. wheat; 71086 bu. oats; 104171 bu. 
barley; 51716 bu. rye; Mon., 99685 bu.; Tues., 88759 bu. ; Wed., 132664 bu.; 
Thurs., 96195 bu.; FrL, 168496 bu.; Sat, 171471 bu.; total, 757270 bu. 

21.— (1) $2944. (2) $6314. (3) $201793. (4) 5652 bu. (5) 826623 ft. 
(6) $229567. (7) $4847404. (8) 8891733 lb. (9) $456514. (10) $665876. 
(11) $2092211. (12) $1747193. (13) $29117482. (14) $12198952. (15) 
$557614403. (16) $10010010. (17) $47882. (18) $38851. (19) $1585862. 
(20) $255882. (21) $60152275.— (22) $3647. (23) $13642. (24) $414667. 
(25) $2147206. (26) $2622929. (27) $186208. (28) $12515. (29) $11086. 
(30) $40520. (31)62yr. (32) $86851. 

27.— (1) 251250 lb. (2) 149136 bu. (3) 18365530 yr. (4) 126591380 
yd. (5) 1883950872 gal. (6) 4047843891 lb. (7) 29626444512 gal. (8) 
$4419613309122. (9) $2166405044656. (10) $7284099602508. (11) $2810- 
700680350. (12) $45963008174718. 

29.— (1) 3474198 yd. (2) 38884576 yr. (3) 1407990128 lb. (4)1759841- 
734 ft. (5) 138603407602 oz. (6) 57955348236 gal. (7) 427875557428 yd. 
(8) 124212794445 ft. (9) $648266331713. (10) $234563388288. (11) 
$646354836088. (12) $471541405689. (13) $614810407806. (14) $3145058- 
867040. (15) $35223263684736. (16) $28493676328032. (17) 2135066 lb. 
(18) 92512 lb. (19) $586. (20) $3042. (21) 2014 trees. 

31.— (1) 532008 men. (2) 313776 gal. (3) 5743872 yr. (4) 15312888 
yr. (5) 301746249 lb. (6) $7793785860. (7) $3863921904. (8) $2858156- 
674. (9) $256544121 6. (10) $1 981 91 70. 

33.— (1) 897000 yr. (2) 628500 gal. (3) 137210000 bu. (4) 6386400 
ft. (6) 181888000 yd. (6) 1548566400 lb. (7) $5489617875000. (8) $18136- 
000000. (9) $788972000000. (10) $239400000. 
19 
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37.— (i) 3261073 gpl. (2) 11659477 lb. (3) 35914767 yd. (4)12318467 
bu. (5) 12327348 yr. (6) 1525509 gal. (7) 7712304 oz. (8) 39786714 ft. 

(9) $620015080. (10) $348558403. (11) $632572157. (12) $16147820005. 
(13) $5325038505. (14) $89235004. (15) $577777778. (16) $88685728643. 

(17) 1432 yd. (18) 418 books. (19) 9137 acres. 

26 40.— (1) 1458252U times. (2) 31668912JJ bu. (3) 5675505 times. 

(4) 17102680Ji yr. (6) 205087Jf times. (6) 2049615|J gal. (7) 896051if 
bu. (8) 32759311 times. (9) 1653250i|| miles. (10) 1353433^1? gal. 

(11) 3762106Jf| times. (12) $256197|fJt. (13) $11608261Si|. (14) 
T7977H?J times. (16) $37081//^,?^. (16) 1502|?|ii4 times. (17) 173 
trees. (18) $58. (19) $142. (20) 4356 times. 

27 4rl-— (1) 1273021 J lb. (2) 7196519|f times. (3) 179182369|f yd. (4) 
12983831A times. (6) 1364133804f times. (6) $6098191. (7) $121398746^1. 
(8) 6633y^ times. (9) 1959Jf f times. (10) $4323||f . 

28 42.^(1) 91872VW5J yd. (2) 517918^'^ times. (3) 8296^5Vir bu. (4) 
4353V^Ayr. (5) 95TW^ifiF times. (6) 27836^^V times. 

43.-(l) 1795UJJ lb. (2) 8971f JJ times. (3) 85|f JJ yd. (4) 700}|«S 
times. (5)12fittJgaJ. (6) 73 J|iJ« times. (7) $274yVjVffV W $1864||iM. 
W 33ffHJJf times. (10) $27ifJ«S8. (11) $1800. (12) 333^Wiflr times. 

30 46.— (1) $7066.00. (2) $11352.00. (3) $522,328. (4) $1215.895. (5) 
$635,893. 

31 47.— (1) $296.87. (2) $2347.35. (3) $98.30. (4) $75.15. (5) $6.96. 
(6) $2.89. (7) $267.76. (8) $156.98. 

48.— (1) $191401. (2) $1093002.20. (3) $36731.90. (4) $1191360.04. 

(5) $7982.25. (6) $12990.86. (7) $2458.869. (8) $8103.005. (9) $1748- 
786.60. (10) $511845.34. 

32 49.— (1) $325.78. (2) $81.42. (3) $19.42. (4) $493. (5) $292.25. 

(6) $77.36-. (7) $1.59+. (8) $18.92 + . 

33 60.— (1) 82718 times. (2) 671 times. (3) 58 times. (4) 9200 times. 
(6) 41300 times. (6) 197500 times. (7) 75 times. (8) 67 times. (9) 432 
times. (10) 4517800 times. 

^^ 56.— (1) 2161 pages. (2) 16555 men. (3)1885. (4) $502.— (5) $3.15. 

(6) $8.36. (7) $494.15. (8) $2324.55. (9) $407.50. (10) $2069.55. (11) 

37 $42.25. (12) $307.82. (13) $7.68. (14) $2020.— (15) 175 A. (16)15^. 

(18) 18 da. (19) 36 da. (20) 54 yr. (21) 104400 men. (22) 70 bbl. (23) 
85°. (24) 6881 bu. (25)85^. (26) 106 lb. 

40 63.— (1)3 ft. X 3x5. (2)2gal.x2x3xll. (3) 2 da. x 137. (4)2mi. x 
2x2x7x7. (5) 3 men X 5x5x7. (6) 2 lb. x 2x3x7x11. (7) 3 tons x 
3x5x11x13. (8) 2 yd.x2x2x3x3x3x3x5. (9) 5 hr.x5x5x5x 7. 

(10) 2oz. x2x2x3x3xllx23. (Il)2ft.x2x2x2x2x2x2x2x2x3x 
19. (12) $2x2x3x3x5x5x11x11. 

41 68.— (1) 504 bu. (2) 540 gal. (3) 315 hr. (4) 504 lb. (5) 120 doz. 
(6) 60 yd. (7) 432 yr. (8) $11025. (9) 1260 ft. (10) $1512. (11) $2520. 

(12) $1800. (13) $105. (14) 1001 lb. (15) 48 ft. 

43 72.— (1) 86 or 86 yr. (2) 5 or $5. (3) 19 or 19 lb. (4) 42 or 42 

yd. (6) W or 51 bu. (6) 19 or %9 WL (7) 719 or 719 ft. (8) 2367 or 
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8357 doz. (9) 60 or 60 tons, (10) 131 or 131 gal. (11) 19 or $19. (12) 43 
34 or $34. 

75.— <1)$21. (2) 40 times. (3)35bbl. (4) 8 times. (5) 20 yd. (6) 44 
5 horses. (7) 7 bbl. (8) 12;*, (9) 32 bu. (10) 3 yd. 

80.-(l)HJb. (2)18 yd. (3)fiqt. (4)Hbu. (5) J| «. (6) 48 
Hiyr- WiJIoz- (8)^ lb. (9) fit. (10) A lb. (11) J yd. (12) | 
bu. (13) A yr. (14) f oz. (16) f qt, (16) f yd. (17) V lb. (18) 4* 
yr. (19) ^ yd. (20) tf^ gaL (21) ^i^ bu. (22) if^ oz. (23) ijf* ft. 
(24) $4W^. 

90.-(l)igaL <2)tyd. (3) J yr. (4) | ft. (5) ^ bu. (6) { tons, 49 
(7)foz. (8)fbbl. (9)tyr. (10) T^ gal. (11) ^ qt. (12) f bbL (13) 
i yd. (14) f gaL (15) ^ bu. (16) J lb. (17) { bbl. (16) f oz. (19) ^ 
gal. (20) J yd, 

91.— (1) V gal. (2) V yd. (3) V- tons. (4) iJJt yr. (6) af* cd, 
(6) HI' mi, (7) a^ melons. (8) 41* bbL (9) if f* qt, (10) i^^ ft. 
(ll)iW*bu. (12)4}pyr. (13) J^ffpi oz. (14) JilH" yd. (15) 
tajijAHyr. (16) $»»|}|8'T. 

92.— (1)4 yd. (2) 8 bbl. <3) 23 yi-. (4)28{oz. (5)14bu. (6) 58t 50 
gal. (7)4i}oz. (8)19tiqt (9) 52^ yr. (10) 16H bbl. (11) 4ift 
yd. (12) 85,^ bu. (13) 36fi4 gal. (14) 7^ oz. (15) 24^ bu, (16) 
12|if bbl. 

»5.-(l) Ayd.; Ayd.;i4yd. (2) if ft.; A ft.; ^ «, (3)|tbu.; 51 
Mbu.;4«bu, (4)JSyr,;fiyr,;iJy'-. (5) f J gal.; A gal-; H gal. (6) 

/A oz. ; ^j oz. ; AV oz. (7) HI ft.; 1% ft. ; m ft. ; ^A ft- (8) HI bu. ; 

Hf bu. ; ,«A bu. ; ^ bu. (9) Ui 7^- i Hi yr-: iil y r. ; /is»r yr. (10) HJ 

yd.; m yd.; 4fg yd.; ^ yd. (u) iff ft. ; m ft-; M« ft.; /iV ft. (la) 

s\ft¥. bu.; AWj bu.; ^i^A bu.; ,flftVV bu. 

98.-(l) IH yd- (2)liigal. (3) Iff lb. (4) 1^ bbL (5) 2^ oz. 53 
(6)2|bu. (7)lifyr. (8) 2^ qt. (9) 1,^ lb. (10) l}f8 yr. (11) 
183f yd. (12) 448ff bu. (13) 1052it yr. " (14) 1029,^, lb. (15) 801J oz. 
(16) 228iVf yd.— (17) 223 yd. (18) 245 yd. (19) 265» yd. (20) 171"> 53 
lb. (21) 488» lb. 

101.-(l)Aft. (2)Hyd. (3)ibbL (4)Aoz. (5)JfgaL (6) J 54 
doz. (7)TVyr. (8)tVlb. (9)ifqt. (10) ii yd. (U) f yr. (12) SJf 
bu. (13)Hoz. (14)2fjft. (16) Iff lb. 

102.— (1) $808i. (2) $313f. (3) $223|. (4) $404|, (6) $291 ft, 65 
(6) $262/j. (7) $432iS. (8) $87if. (9) $67Jf. (10) $225^. (U) 
$321^. (12) $150fi. (13) 27» yd. (14) 46» yd. (15) 6» lb. 

105.-(1) $f . (2) $A. (3) $A. (4) Ii. (6) n- (6) fi- (7) $h 66 
(8) $?f. (9) $f. (10) $2fi. (11) $3. (12) $18|. (13) $11H. (14) 
lA- (15) H. (16) $A. (17) $516f. (18) $98f. (19) $416|. (20) 
$574f. (21) $822}. (22) $4^. (23) $16. (24) $24. (25) $lf . (26) $2}. 
(27)$3f (28)$12f. (29)$184f. (30) $42. (31) $52. (32) $20. 

10«.— (1) $2129|. (2) $1702f. (3) $424. (4) $343. (6) $4835i, 57 
(«) $1970|, (7) $18546f, (8) $183178*. [9) pj^f (W) |?7}«f. 
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58 107.— (1) $1786A. (2) $421A. (3) $690f. (4) $2076f. (5) 125- 
384}{. (6) I9354A. (7) $8957^. (8) $63467if, (9) $96628{t. (10) 
1138566^^. (11) |4855jV (12) $46784fi. • 

59 no.— (1) 1 J times. (2) $J. (3) IJ times. (4) $lf (5) $33. (6) 
1% (7)$f. (8) i times. (9) i times. (10) $2^. (11) 2f times. (12) 
$10i. (13) i^ times. (14) $f . (15) 605^ times. (16) |f . (17) i^ times. 
(18) $iJ. (19) $1948t. (20) A times. (21) %^, (22) $1^^. (23) «A. 
(24) $9f (25) T^y times. (26) ^V times. (27) $27. (28) $A. (29) $7^. 
(30) A times. (31) $66i|. (32) 107^ times. 

60 111.— (1)$7924. (2) 2166Gf times. (3) $103820iJ. (4) $524727f . 
(5) 72385|t times. (6) 107074^ times. (7) $706353^f . (8) $167980sSV- 

(9) $14943|f. (10) 46983^7 times. (11) $4136^1*1^. (12) 1417UA% 
times. (13) $36295AV- (1*) $47720,^Vir- (15) 1583931JJ times. (16) 
$3^^^. (17) 816 cafeks. 

112.-(1) $5JW. (2) $53J}. (3) 17fH times. (4) $94^. (5] 
274HJ times. (6) $144ti}. (7) 470HI times. (8) $58/^. (9) $5 tiff 

(10) 204A% times. (11) $4im. (12) $1571^. 

63 115.-(5)9lyd. (6)$93V\y. (7) 7J lb. (8) $i. (9)47^^0. (lOj 

Uflb. (11) 8 beds. (12)79tbu. (13) ^^ hr. (14) 8J da. (15) 974yV, 
mi. (16) m\ hr. (17) 5^. (18) $|f. (19) ^ lb. (20) 2ff tons. (21) 
12i da. (22) 2A da. 

65 116.— (5) $4200. (6) J. (7) { bbl. (8) $9600. (9) 635 yd. (10) 
$1320. (11) H. (12) $4500. (13) f (14) $5180. (15) A A; B A; C 
A. (16) $5760. (17) A. 

66 117.— (1) 389f bbL (2) 6 lots. (3) 773ifJ sq. rd.— (4) 522^^ lb. 
(5) 253A lb. (6) ^mii cu. yd. (7) 2233^ bu. (8) $38.99J. (9) Qt (10) 
$40.92}. (11) $8.94f}. (12) $148.57^. (13) $^. (14) 30tVV mi. 

67 (15) 14tt yd. (16) Jf?. (17) 21 AV gal. (18) 256 acres. (19) A J ; B i; 
C A. (20) $30720. (21) j. (22) 8^ da. (23) {. (24) 232 lb. (25) 
2701b. • (26) house $4500; lot $2700. (27) carriage $735; horse $525. 
(28) 71 da. (29)lHda. (30) $5100. 

72 129.— (1) .375 lb. (2) .875 lb. (3) .1875 yr. (4) .4375 bbl. (5) 
.34375 yd. (6) .59375 qt. (7) .796875 gal. (8) .578125 bu. (9) .0625 ft. 
(10) .046875 yd. (11) .0161b. (12) .0078125 yr. (13) 9.75 gaL (14) 

73 25.3125 mi. (15) 17.078125 yd. (16) 4.07421875 bbl.— (17) .3125 gal. 
(18) .109375 bbl. (19) .15625 yr. (20) .265625 lb. (21) .59375 yd. (22) 
.390625 bu. (23) 18.1875 rd. (24) 25.078125 T. (25) 19,67-oz. (26) 
415.63-lb. (27) 75.583 + yr. (28) 91.281 + yd. (29) 278.0469-bu. (30) 
67.5556-bbl. (31) 8.05469-yr. (32) 15.54545 + mi. (33) 46.34288- bu. 
(34) 75.19531 + lb. (35) 812.931281+ gal. (36) 73.418333+ yd. (37)2.9117- 
188-T. (38) 18.2736667-mi. 

74 130.-(1) J bbl. (2) fib. (3) I gal. (4) A 7^. (5)t*tfOZ. («) 
S^Jiyyr. (7)18Abu. (8)5^1^ ft. (9) 3^^^ qt. (10) 7M yd. (H) ^H 
ft. (12) 193V bbl. (13)25Joz. (14) 58^ lb. a5) ^-^ bu. (16) ^^ bbl. 

J^ 131.— (1) 889.197^ bu. (2) 1148.9027 lb. (3) 8427.99745 yd.— (4) 

^^ 1796.6031876 yr. (6) 1650.562825 rd. (6> 6864.1822876 ml (7) 435.84513- 
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175 cd. (8) 819.886 + yr. (9) 1.4039 -i-bu. (10) $271,024-. (11)4063.- 
034636 A. (12) 5407.06444 mi. 

132.-(1) 5.6795 lb. (2) 8.8552 yr. (3) 41.91732 ft. (4) 8.6532 yd. 

(5) 8.6526 bu. (6) 389.9563 oz. (7) 14.37 bbL (8) .2027 gal. (9) 34.855 
rd. (10) 125.804375 A. (11) 10.18563125 mi. (12) 25.5609 -I- da. (13) 
2.460 + cd. (14) $29,311 + . (15) 947.9625 yr. (16) 492.000721 fath. 

133.-^1) 14864.592 yd. (2) 158.46875 ft. (3) 34.532025 bu. (4) 
1.780587 bbl. (5) .91849464 yr. (6) 19.33456 lb. (7) .00037559 T. (8) 
.000001656 ft. (9) $.00000057645. (10) $.1618125. (11) $4.46162625. 
(12) $62.919075. (13) $1.34805^. (14) $1.714402^. (15) $32.0101tf. 
(16) $258.73. (17) $582.73. (18) $1644.5865. 

134.— (1) $8930. (2) 77500 C(L (3) 27000 acres. (4) .0005 times. (5) 
3 bu. (6) 46.8 yd. (7) 10000 mi. (8) .0002 times. ( 9) 12.38 mo. (10) 
2350 fath. (1 1) .024 times. (12) 97.65625 tons. (13) 1000 times. (14)1.73 
times. (15) $620. (16) 21.6 times. (17) 7.5 times. (18) 716200 yd. (19) 
.0087 times. (20) 4.7578125 times. (21) 297.6825 times. (22) 43540 mo. 
(23) 7830 rd. (24) 81.4 mi. (25) 816.667-fath. (26) 10.9117-times. 
(27) 19.780-mi. (28) 216. 708 + yr. (29) 4.89 + times. (30) 2.059 -times. 
;31) $3214.865-. (32) .00016 times. (33) .001 + times. (34)18209.3023 + 
..imes. (35) 30.62-pt. (36) .010 + ft. (37) .004- yd. (38) 826.667-od. 
1.39) 5.935- rd. (40) .1317+ fath. (41) .0009- bbl. (42) .86+ times. 
1 43) 2.143- yr. (44) .08-bu. (45) .153+ times. (46) 186.67- gal. (47) 
1.854- times. (48) 6.37- yr. (49) 1.8475 times. (50) 3.451298 acres. 
1,51) 41.52385 mi. (52) .0075 bu. (53) $218,519-. (54) .75 + times. (55) 
Jg.576 + . (56) .2668 + acres. <57) $.01141-. (58) .016 + yr. 

135.— (1) 11999.55 bu. (2) 12654.9 loads. (3) 134.37 lb. (4) 10756.- 
79206 A. (5)$130.62 + .— (6) $394.06-. (7) 9.045 bu. (8) 640 bu. (9) 
$343.4140625. (10) $414.61-. (11) 263.2702 yr. (12) .289. (13)264.06- 
232 A. (14) 7.18 yd. (15) 393.3675 mi. (15) .317. (17) 133 sheep. (18) 
345 A. (19 $400. (20) .35.— (21) $18374. (22) .184. (23) $165. (24) 
.48. (25) $163.11. (26) Coffee, $80; sugar $34.80. (27) $42880. 

141.— (1) $1327. (2) $40.50. (3) $153. (4) $1343. (5) $147.50. 

(6) $227.67-. (7) $179.95. (8) $389.25. (9) $3057.10. (10) $419.33+. 
(11) $780.50. (12) $418.46. (13) $1485. (14) $362.70. (15) $5121.27! 
(16) $271.88-. (17) $447.15. (18) $421.88-. (19) $265.65. (20) $170.23-. 
(21) $660. (22) $1177.75. (23) $241.88-. (24) $646.25. (25) $1375. 
(26) $587.81 + . (27) $279. (28) $276. (29) $2708.10. (30) $2272.58. 

142. -(1) $12.50. (2) $156.25. (3) $16. (4) $48. (5) $139.13-. 
(6) $83.75. (7) $256.50. (8) $182.50. (9) $28.33 + . (10) $685.94-. 
(11) $148.13-. (12) $3.60. (13) $1.63. (14) $3.10. (15) $4.27-. 

143.— (1) 2200 yd. (2) 1392 yd. (3) 1602 yd. (4) 57.24 yd. (5) 284 
yd. (6) 17.6 yd. (7) 66.4 gal. (8) 1638 gal. (9) 20.85 gal. (10) 496 gal. 
'(11) 48.2 gal. (12) 22.44 gal. (13) 35.52 bu. (14)253Jbu. (15)957Jbu. 
(16) 1320 bu. (17) 12.64 bu. (18) 3.624 bu. 

144.— (1) $47.43 + . (2) $45.57. (3) $11.53-. (4) $13.75. (5) $14.22. 
(6) $68-54+. ^n\ tl37.50-. W *68.96+. (9) $20.70. (10) $65.64-. 
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(11) 12.64+ . (12) $11.40-. (13) $246.73-. (14) $463.02-. (Id; 
$1.14 + . (16) $89.16 + . (17) $11.96-. (18) $79.25. (19) $1.49 + . 
(20) $2.21-. (21) $38.26+. (22) $19.65 + . (23) $5.42 + . (24) $4.73-. 
162.— (1) $11.13 + . (2) $189.80. (3) $456.87. (4) $631.92. (5) 
$84. (6) $146.17. (7) $77.52. (8) $152.35. (9) $358.44. (10) $19.38. 

(11) Mar. 3, $35.97; Mar. 18, $27; Mar. 23, $84.15; Mar. 27, $17.50; 
monthly statement, $164.62. (12) $292.92. 

173.— (1) 5030 m. (2) 72756 far. (3) 30036cl. (4) 45696 far. (5) 
2014 pt. (6) 415 gi. (7) 64393234 sec. (8) 6240288 oz. (9) 29208 gr. 
(10) 503728 oz. (11) 343938 in. .(12) 458514108 sq. in. (13) 327^ ft. 
(14) 976 cu. ft. (16) 100534i ft. (16) 2464 cu. ft. (17) 16307 lb. (18) 
54953100 sec. (19) 2400 sh. (20) 18160 pwt. 

174.— (1) 983 gal. 2 qt. 1 gi. (2) 22 bu. 1 pk. 4 qt. (3) 15 rm. 4 qu. 
22 sh. (4) 80 bu. 3 pk. 5 qt. (5) 7 yr. 92 da. 17 hr. 18 min. (6) 3 sc. 18 
yr. (7) £18 Is. 9d. 1 far. (8) $5,678. (9) 4 T. 16 cwt. 13 lb. 4 oz. (10) 
10 lb. 1 oz. 12 pwt. 8 gr. (11) £73 Is. (12) 2 mi. 287 rd. 4 yd. 1 ft. 10 in. 
(13) 38 cd. 54 cu. ft. (14) 8 A. 31 P. 29 sq. yd. 1 sq. ft. 36 sq. in. (15) 
56891 rd. 3 yd. 2 ft. 6 in. (16) 15 da. 8 hr. 6 min. 13 sec. (17) 21 lb. 11 
oz. 13 pwt. (18) 35 cwt. 74 lb. 2 oz. (19) 7 A. 130 P. 8 sq. yd. 4 sq. ft. TZ 
sq. in. (20) 2450 lb. 

176.— (1)21 hr. 20 min. (2) 13s. 4d. (?) 1 qt. 1 pt. (4) 1 pk. 6 qt. 
(6) 243 da. 8 hr. (6) 6 qt. 1^ pt. (7) 6s. 3d. (8) 133 rd. 1 yd. 2 ft. 6 in. 
(9) 4 oz. 16 pwt. (10) 43 P. 19 sq. yd. 2 sq. ft. 36 sq. in. (11) 6 cwt. 25 lb. 

(12) 2 ft. If in. 

176,— (1) 7s. 6d. (2) 4.4 qt. (3) 164 da. 6 hr. (4) I qt. 1 pt. 3 gi 

(5) Id. 2 far. (6) 51 da. 22 hr. 6 min. 36 sec. (7) 10 oz. 10 pwt. (8) C 
cwt. 18 lb. 5 oz. (9) 60 P. 15 sq. yd. 1 sq. ft. 18 sq. in. 

177.— (1) £.6875. (2) .075 hr. (3) .75 yd. (4).06T. (5) .9125 da. 
.(6) .921875 bu. (7) £.0625. (8) .4375 gal. 

178.— (1) £279 68. (2) 262 lb. 1 oz. 4 pwt. 17 gr. (3) 189 mi. 307 
rd. 4 yd. 1 ft. 4 in. (4) 22 gal. 1 pt. (5) £719 14s. (6) 21 T. 17 cwt. 31 
lb. 11 oz. (7) 3 pk. 7 qt. 1 pt. 

179.— (1) 20 gal. 2 qt. 1 pt. 3 gi. (2) 5 T. 18 cwt. 41 lb. (3) £2955 
17s. 3 far. 

180.— (1) 8 yr. 5 mo. 28 da. (2) 27 yr. 9 mo. 4 da. (3) 21 yr. 7 mo. 
8 da. (4) 12 yr. 11 mo. 29 da.— (5) 60 yr. 5 mo. 20 da. (6) 30 yr. 9 mo. 
12 da. (7) 7 yr. 9 mo. 17 da. (8) 3 yr. 1 mo. 14 da. (9) 8 yr. 11 mo. 20 
da. (10) 79 yr. 8 mo. 24 da. 

181.— (1) 94 da. (2) 145 da. (3) 221 da. (4) 188 da. (5) 105 da. 

(6) 229 da. (7) 289 da. (8) 269 da. (9) 312 da. (10) 227 da. (11)174 
da. (12) 444 da. 

182.— (1) 141 bu. 1 pk. 4 qt. (2) 46 da. 15 hr. 34 min. 6 sec. (3) 39 
lb. 7 oz. 9 pwt. 19 gr. (4) 113 gal. 2 qt. 1 pt. (5) £1647 9s. 4d. (6) 285 
rd. 1ft. 6 in. (7) 1102 yr. 360 da. (8) £1348 13s. 6d. (9) $90.65 + . (10) 
$37. (11) 8183 mi. 40 rd. 4 yd. (12) 92 lb. 8 oz, 

183.— (1) 14 lb. 7 oz. 17 pwt. (2) £2 Is. 10ic». (3) 24 bu. 6 qt. 1 pt. 



(4) 26 yr. 73 da. 2 hr. 36 min. (5) 9° 53' 6". (6) 1 T. 3 cwt. 58f lb. (7) 
8 mi. 106 rd. 3 yd. 2 ft. (8) 7 gal. 2 qt. 0} pt.— (10) £2 4s. 2d. m\ 
far. (11) 4 yr. 3 mo. lOff da. (12) 22 mi. 121 rd. 3 yd. 1^-^ in. (13) 
81^5 cu. ft. 

184.— (1) 13 times. (2) 5 times. (3) 28 times, (4) 383940 times. 

(5) 909^Vir times. (6) 8 times. 

185.— (1) £710 13s. id. (2) $727.23 + . (3) 25 forks. (4) $578.75. 
(5) $105.60. (6) $124.46.. (7) $64.20. (8) $8.82. (9) $200.64. (10)4 
yr. 8da. (11) $544. (12) 17350 bu. 5 qt. (13) $76.25. (14) $8.13. 
(15) $75.87 + .— (16) 53 A. 3 sq. ch. ^ P. (17) 235 da. (18) $13.72. 
(19) 24 da. (20) 84 bbl. and 1 bu. 2 pk. 4 qt. remainder. (21) $150. (22) 
2s. 6d. (23) $105.31 + . (24) $183.93-. (25) $2661.98-. (26) "$9.38. 
(27) $383.24-. (28) $217.85 + . (29) $2278.23 + . (30) $78.94 + . (31) 
$275.30+. (32) $423.29 + . (33) 1763. 78 + m. (34) 3499.48 + fr. (35) 
951.75- roubles. (36) 227.61+ gu. (37) 3779.53+ peseta. (38)301.76 + 
pounds. (39) £138 5s. 2} + d. (40) 1512.637+ milreis. (41) 6740.66 + 
Mex. dollars. 

191.— (1) 9.5195275 A. (2) 1064.0625 bu. (3) 95.06961 mi. (4) 
1275.9411 gal. (5) 166.4473 lb. (6) 389.80025 A.— (7) 10.82675 in. (8) 
79.5528 M. (9) 677.688 S. (10) 6367.9545 A. (11) 65.4805 Dl. (12) 
93.312 G. (13) 65.8988 HI. (14) 646.0025 Cu. M. (15) $4.83. (16) 
$591.13 + . (17) $5820.75. (18) $10.90. (19) $2.96. (20) $5527.19— * 

196.— (1) 42 A. (2) 112 sq. yd. (3) 61 sq. ft. (4) 373 sq. ft. 78 sq. 
in. (5) $23760. (6) $24.84. (7) $150.08-. (8) $16.58-. (10) 12 ft. 
(ll)46ch. (12)90rd. (13) 3520 yd. (14) 6 yd. 1ft. (15) 18 ft.— (16) 
53 rd. (17) 7 yd. 2 ft. 

197.— (1) 29 yd. 2 ft. 7J in. (2) 41 yd. 1 ft. 10^ in. (3) 107 yd. 6^ 
in. (4) $80.83 + .— (5) 2201| bricks. (6) 278 flag-stones. (7) 10368 
shingles. (8) 1139 sods. (10) 37 yd. (11) 117 yd. 1 ft. 4 in. (12) $12. 

200.— (1) 3024 cu. ft. (2) 60 cu. yd. (3) $76.80. (4) $32.50. (5) 
1968tlb. (6) $30.94. (7) $22.95. (9) 9 ft. 6 in. (10) 6 ft. (11) 7 ft. 

(12) 1 ft. 6 in. (13) 6 ft. 2 in. (14) 8 ft. (15) 8 ft. 

204.— (1) lOi bd. ft. (2) 13J bd. ft. (3) 20 bd. ft. (4) 22J bd. ft. 
(5) 33 bd. ft. (6) 41f bd. ft. (7) 63 bd. ft. (8) 40 bd. ft. (9) 67i bd. ft. 
(10) 37i bd. ft. (11) $18.56 + . (12) $4.20. (13) $22.00-. (14) 24 bd. 
ft. (15) $14.69. 

205.— (1) $353.94-. (2) 2ff ft. (3) $1923.64-. (4) 9 ft. 

206.— (1) 562785|?f bricks. (2) 200220f J bricks. (3) 268311^ 
bricks. 

207.— (1) 133.5925+ bu. (2) 110.055+ bu. (3) 18.8666+ bu. (4) 
48.2138 bu. (5) 3783^T gal. (6) 34.9118- bu. (7) 894.9907+ hhd. (8) 
167.565+ gal. (10) 3 ft. 7.83+ in. (11) 10 ft. 4.45- in. (12) $.73 + . 

(13) 6037.318 lb. (14) 4 ft. 5.43+ in. (15) $163.20. (16) 5 ft. (17) 128 
bu. (19) 1028.16 gal. (20) 1175.04 gal. (21) 713836.8 gal. (22) $74.09-. 

216.— (1) $56. (2) $15. (3) 48 lb. (4) 353.7 gal. (5) 2388 ft. 
<^ i60462. (7) $1063.47-. (8) $.19-. (9) 316 men. (10) $8918.20. 
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(11) .91 mi.— (12) £130 7s. (13) 3924 ft. (14) 5348 bu. (15) $690. 

(16) $5377.50. (17) 535 fr. (18) 779 T. (19) $26250. (20) $29500. 

(21) 493 sheep. (22) 231 girls. (23) $14062.50. (24) $822.29. (25) 
$22660. (26) $1070.60. 

217.— (1)9 times. (2) 4 times. (3) .10 times. (4)25%. (5)33|%. 
(6) 52%. (7) 8%. * (8) 160%. (9) 20%. (10) 6|%. (11) 25%. (12) 
5%. (13) 18%. (14) 34%. (15) 60%. (16) 8%. (1^) 33i%. (18) 
35%. (19)14%. (20)20%. (21)96%. (22) 66%.— (23) 22}%. 

218.— (1) 6bu. (2) 600 yd. (3) $850. (4) 80^/ lb. (5) 630 gal. 
(6) 1250 mi. (7) 500 T. (8) $7132. (9) 15 fr. (10) |823. (11) 300 T. 

(12) $8000. (13) 3425 bu. (14) 9000 yd. (15) 80 sheep. (16) 875 trees. 

(17) $5292. (18) $4322.50. (19) $1640.40. (20) $8077.50. (21) $213. 
219.— (1) 16f%. (2) $115. (3) $17225. (4) 300 A. (5) $4836. 

(6) 4082f lb. (7) 75%. (8) 468 yd. (9) 13085 Ger.; 15702 Ir.; 2617 Fr. 
(10) $4280. (11) 9001b. (12) $699.96. (13) 2150 lb. (14) $12743.50. 
(15) A 48% ; B 52%. (16) $16088.63-. (17) 8%.— (18) 40%. (19) 
18%. (20)11tVt%. (21)7%. (22)1700bbl. (23) 757|%. (24) $2350. 
(25) $2232. (26) 60% more; 37i% less. (27) $7716. (28) saltpetre 75%; 
sulphur 10% ; charcoal 15%. (29) jj5351. (30) Oct. 30, $366.70; Nqv. 18, 
$374.42; Dec. 24, $386; J an. 15, $405. 30.— (31) $817.50. (32)40%. (33) 
$3500. (34) $10.24-. (35) $19.69-; $14.06 + . (36) 30%, $24.51; 45%, 
$36,765; 25%, $20,425. (37) horse $320; buggy $250. (38) dress goods 
$30; jewelry $34.50. (39) wool 863yV lb.; cotton 258^1 lb. (40) A $720. 
(41) 1st, 2740 bbl.; 2d, 3425 bbl.; 3d, 2329 bbl.— (42) oysters $92; fish 
$41.40; clams $33.35. (43) $34427.43- (44) wife $8750; son $9750; 
daughter $6500. (45) 32500 inhab. (46) 30%. 

221.— (1) $881.46. (2) $30.06. (3) $191.10. (4) $6.90. (5) $37.50. 
(6) $1965.42. (7) $35. (8) $89.42-. (9) $80.58. (10) $7.15. (11) 
$4.05. (12) $1.05. (13) $5.22. (14) $5.80. (15) $7.15. (16) $47.84. 
(17) $121.04. (18) $32.48-. (19) $22.75. (20) $26.25. (21) $99.09. 

(22) $38.28. (23) $252. (24) $1129.50.— (25) 20%. (26) 33^%. (27) 
25%. (28) 16|%. (29) i-^%. (30) f%. (31) 2^% gain. (32) 16|% 
loss. (33) 10% loss. (34) 33 J % gain. (35) J% loss. (36) $8976. (37) 
$375. (38) $825. (39) $387. (40) $20700. (41) $5900. (42) $325. 
(43) $63.30, (44) $135.70. (45) $6894. (46) $47.80. (47) $10. (48) 
$720. (49) 20%.— (50) $260. (51) $1377. (52) 13%. (53) $5076. 
(54) $53.13. (55) 100%. (56) 135 bu. (57) $101.04. <58) $6030. (59) 
16i%. (60) W. (61) 9%. (62) 15%. (63) 12^r. (64) $63. (65) 
25%.— (66) 20%. (67) $45, (68) $1010.60. (69)40%. (70) $259.75-. 
(71) $204.70. (72) $26.25. (73) lost $240. (74) $5.70. (75) $416. 
(76) $4000. (77)33^. (78)30%. (79)4%. (80) $311.85. (81) $155.61. 
(82) $800 (83) loss $12.83-. (84) $2.53-. (85) gain 40%. (86) $5.46. 
(87) $53760. (88) loss 4%. (89) $1111.50. (90) $5096. (91) 21^ (92) 
$5600; $6720. 

224.— (1) $225.72. (2) $476.67-. (3) $350.56-. (4) $382.11-. 
(5^ $294.23-. (6) $483.59+. (7) $388.00 + . (8) $337.50. (9) $312.24-. 
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(iO) 1514.60 +. (11) $557.46. (12) |577.39+. (13) $1123.02-.— (14) 143 
$207.63+. 

3a5.-(l) 14J^. (2)28%. (3)23J^. (4) 40^?^. (6)31t%. (6) 
17|jVif%. (7)t%%. (8)71,V5%. 

226.— (2) $3.20. (3) $14.81 + . (4) $6.67-. (6) $41.15+. (6) $30. | 144 
(8) $500. (9) $138.90 + . (10) $272.96-. (11) $16.11-. (12) $19.65-, 
(14)16|%. (15)20%. (16)331%. (17)25%. (18)20%. (19) 18|%. 
(20)8%.— (21) $52.67. 145 

230.— (2) $1.07. (3) $34.76 + . (4) $7.7«. (6) $2.95. (6) $56.25. 147 
(7) $722.25.— (8) $1205.70. (9) $17757.80. (10) $669.75. (11) $17.42. 148 
(12) $7634.95. (13) $2512.75. (14) $80.46 + . (16) lf%. (17) A%. 
(18) A%. (19)5%. (20)4%. (21)2%. (22)}%. (23) 3^%. (26) 
$2515. (26) $1506. (27) $2440. (28) $3900.— (30) $82. (31) $350. 149 

(32) $512. (34) $180. (35) $560. (36) $1600. (38) $151.02 + . (39) 
$720. (40) $800. (42) $32. (43) $136. (44) $248. (45) $11.04. (46) 
A%. (47) $536. (48) $530.— (49)3%. (50) $20.25. (51) $7761.88-. 150 
(52) 2i%. (53) $173.20. (54) $322.25. (55) $128.19-. (56) $3008. 
(57) i%. (58)2%. (59) $9930.27. (60) $591.07.— (61) 26300 lb. (62) 151 
77bbL; $2.91-. (63) 56bbl.; 42(2^. (64) 3600 bu. (65) $1.50. (66) 
$15.90.— (67) $8.75. (68) $3255.69-. (69) $431.09. 152 

242.—(a) $2.20 + . (2) $30.88-. (3) $2.29 + . (4) $9.49-. (5) 157 
$1.37-. (6) $44.08-. (7) $121.90 + . (8) $70.83-. (9) $1.13 + . (10) 
$1.74 + . (11) $5.66-. (12) $37.35-. (13) $11.94 + . (14) $4.66 + . 
(15) $3.51 + . (16) $46.23-. (17) -$19.17-. (18) $19.27 + . (19) 
$2.90-. (20) $9.63-. (21) $11,51+. (22) $380.53-. (23) $13.18-. 
(24) $39.92-. (25) $24.62-. (26) $16.00-. (27) $150.07+. (28) 
$22.46-. (29) $15.73 + . (30) $8.36-. (31) $74.99-. (32) $36.15-. 

243.— (1) $5.46 + . (2) S1.16 + . (3) $1.69-. (4) $6.25+. (5) 159 
$17.47-. (6) $10.84-. (7) $.23 + . (8) $2.09 + . (9) $4.98-. (10) 
$6.34 + . 

244.— (1) $17.13-. (2) $5.06 + . (3) $106.52+. (4) $19.40+. (5) 160 
$53.24-. (6) $42.13 + . (7) $297.34 + . (8) $146.26-. (9) $13.51+. 
(10) $5.92+. (11) $59.23 + . (12) $12.03 + . (13) $144. (14) $19.81-. 
(15) $15.92-. (16) $37.35-. (17) $27.59-. (18) $81.73-.— (19) 161 
$131.25. (20) $390.02 + . (21) $54.33+ . (22) $169.87 + . (23) $20.81 + . 
(24) $30.27-. (25) $121.90-. (26) $694.72-. (27) $6.23 + . (28) 
$111.55-. (29) $9.19-. (30) $1.51 + . (31) $2.91-. (32) $283.55+. 

(33) $34.70 + . (34) $62.63 + . (35) $226.72 + . (36) $12.07+. (37) 
$17.34-. (38) $48.37 + . (39) $242.25-. (40) $7.00 + . (41) $43.57+. 
(42) $123.31-. (43) $90.13+. (44) $117.68-. (45) $36.08-. (46) 
$12.28 + . (47) $30.18-. (48) $9.72 + . (49) $62.42+. (50) $438.39-. 
(51) $7.40 + . (52) $188.27-. (53) $2.09-. (54) $8.24+. (55) 
$1965.68+. (56) $44.40-. (57) $2.37 + . (58) $100.16 + . 

245.— (1) $3.66 + . (2) $3.95. (3) $4.08-. (4) $2.34-. (5) 162 
$202.71-. (6) $14,10-. (7) $36.59-. (8) $7.43-. (9) $30.86 + . 
(10) $16.55-. (11) $7.82-. (12) $295.58 + . (13) $13.74-. (14) 
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162 
163 



^64 

167 

168 
169 

170 
171 

17S 
173 

174: 

177 

170 

183 



|7^+. (15) $14.28 + . (16) $5.10-. (17) |1524.75. (18) |9.48+. 
(19) $19?, (20) $24.63 + . (21) $20.99 + . (22) $25.81 + . (23) 
$166.66.. (24) $9.65 + . (26) $50.03-. (26) $42.71 + . (27) $32.65-. 
(28) $130.50 + . (29) $392.35+. (30) $196.46-. (31) $337.94+. (32) 
$14.90 + . (33) $4262.77-. 

246.— (1) $.68 + . (2) $10.20. (3) $*56.02— . (4) $7.72+. (5) $19.18-. 
(6) $68.96-. (7) $5.83-. (8) $5.58-. (9) $93.16+. (10) $16.65-. 

247.— (1) $239.17-. (2) $21.50. (3) $433-. (4) $10.53 + . (5) 
$13.67-. (6) $194.83 + . (7) $3.66+. (8) $10.65. (9) $32.50. (10) 
$125.22 + . (11) $29.10. (12) $17.50. 

248.— (1) $893.99-. (2) $317.82 + . (3) $3774.36 + . (4) $863.52. 
(6) $521.81+. (6) $773.24 + . (7) $621.25. (8) $862.07-. 

250.— (1) $.38+. (2) $23.16+. (3) $2.52 + . (4) $1.54- (6) 
$5.26-. (6) $9.09-. (7) $62.18+. (8) $12.11 + . (9) $19.90-. (10) 
$59.99-. (11) $864.54 + . (12) $75.07-. (13) $20.94-. (14) $66.84-, 
(16) $12.33-. (16) $284.91-. (17) $337.01-. (18) $56.32+. 

251.-(1)5%. (2)8%. (3)4%. (4)10%. (5)6%. (6)9%. (7) 
4%. (8)8%. (9)9%. 

252.— (1) 3 yr. 5 mo. 18 da. (2) 2 yr. 1 mo. 24 da. (3) 11 mo. 5 da. 

(4) 6 da. (5) 18 da. (6) 28 da. (7) 33 yr. 4 mo.; 25 yr. ; 20 yr.; 16 yr. 
8 mo. (8) 25 yr.; 42 yr. 10 mo. 9 da. (9) Nov. 3, 1888; (10) Aug. 
10, 1889. 

253.— (1) $2280. (2) $630.^ (3) $1500. (4) $595. (6) $350. (6) 
$600. (7) $320. (8) $865. (9) $3576.42-. (10) $3956.92 + . 

254.— (1) $171. (2) $400. (3) $666. (4) $7331.94+. (6) $8960. 
(6) $1200. (7) $4383.55 + . (8) $479.80 + . 

255.— (1) $606.06. (2) $518.80. (3) May 16, 1888. (4) Aug. 10, 
1889.— (6) $787.79-. (6) $963.19 + . (7) $590.57-. (8) 4%. (9) 
accurate interest $4.14 less. (10) 5%. (11) 4%. (12) $375.75. (13) 
$413.42. (14) $326.71-.— (15) $32.49-. (16) 31^%. (17) Iff %• 

256.— (1) $1339.81 + . (2) $1053.12 + . (3) $594.50 + . (4) $1397.18-. 

(5) $672.09-. (6) $1339.93+. (7) $1157.66-. (8) $71.71 + . (9) 
$245.58-. (10) $89.83 + . (11) $165.67+. (12) $468.92 + . (13) 
$3161.69 + . (14) $8972.11-. 

258.— (2) $20724.63-. (3) $90305.77 + . (4) $23262.27+. (5) 
$709.94+. (6) $2581.80-. (7) $6108.95-. (8) $3486.95-. (9) 
$4381.74-. 

263.— (1) $832; $2.08. (2) $8220; $100.01. (3) $300; $6.20. (4) 
$291; $14.55. (5) $270; $6.30. (6) $259.87. (7) $580. (8) $2782.50 
at 2 mo. (9) $3.60. (10) $242.24 + . (11) $26.37-. (12) $3231.37. 
(13) $3611.93. 

272.— (1) Apr. 22, 1889. (2) May 3, 1888. (3) Nov. 6, 1889. (4) 
Feb. 22, 1888. (5) Nov. 12, 1888. (6) Apr. 21, 1888. (7) June 6, 1889. 
(R) Oct. 28, 1888. (9) Aug. 16, 1887. (10) Jan. 3, 1890. 

273.— (1) 125 da. (2) 64 da. (3) 94 da. (4) 125 da. (6) 94 da 
{(S) 156 da. (7) 63 ^^ (8) 155 da. (9) 95 da. (10) 126 da. 
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274.-( 1 ) 138 da. (2) 111 da. (3) 99 da. (4) 97 da. (5) 128 da. 
(6) 101 da, (7) 66 da. (8) 149 da. (9) 98 da. (10) 124 da. 

' o«n M\/^ac. Grace—Mar. 9, 18S9; 86da.; $9.00; $1491.00. 
^»u.—u;^Exc. Grace— Mar. 6, 1889; 83da.; $8.25; $1491.75. 
,^xf Including Grace— January 1, 1890; 54 da.; $9.98; $940.02. 
^^^\ Excluding Grace— December 29. 1889; 51 da.; $9.42; $940.58. 
,^,f Including Grace— April 11, 1888; 30 da.; $1.63; $323.b7. 
^^M Excluding Grace— April 8, 1888; 27 da.; $1.46; $323.54. 
.../Including Grace— February 11, 1890; 41 da.; $1.37; $148.63. 
^*U Excluding Grace-February 8, 1890; 38 da.; $1.27; $148.73. 
Including Grace— April 8, 1888; 40 da.; $3.33; $496.67. 
Excluding Grace— April 5, 1888; 87 da.; $3.08; $496.92. 
Including &race— March 3, 1888; 55 da.; $9.17; $1190.83. 
Excluding Grace— February 29. 1888; 52 da.; $8.67; $1191.33 



(5){ 
(6){ 



,7. f Including Grace— June 6, 1889; 52 da.; $2.38; $272.62. 



' ' I. Excluding Grace— June 3. 1889; 49 da.; $2.25; $272.75. 
,«v f Including Grace— November 16, 1888; 71 da.; $38.66; $2761.34. 
^^U Excluding Grace— November 13, 1888; 68 da.; $37.02; $2762.98. 
.Q /Including Grace -November 9, 1888; 52 da.; $45.07; $5154.93. 
^^U Excluding Grace— November 6, 1888; 49 da.; $42.47: $5157.53. 
(ifw *oiQQQ MM /Including Grace— 53 da.; $35.33; $2964.67. 
(lu; *^iwy»— in; \ Excluding Grace-50 da.; $33.33; $2966.67. 
M -5N / Inc. Grace— $7.31 ; $795.24. f.^.jlnc. Grace— Jan. 12, 1890 ; 
^*^^ I Exc. Grace— $6.77: $795.38. ^^"^U Exc. Grace- Jan. 9, 1890 ; 
/60 da.; $5.38; $532.62._,. . J Inc. Grace— Jan. 11; 1889; 30da.; 
157 da.; $5.11; $532.89. ^^^^ Exc. Grace— Jan. 8; 1889; 27 da.; 
/$3.26; $486.16. ^eJIncluding Grace — $5.11 ; $494.89. 



\$2.94: $486.48. ^'^^ Excluding Grace — $4.78; $495.22 
Mftx/Inc. Grace— $593.25. ..^.Slnc. Grace— $34.29 ; $1802.61. 
^*^' \ Exc. Grace— $593.70. ^* 'U Exc. Grace— $33.85 ; $1802.65. 
/|j,^ f Inc. Grace— Discounts : $12.47; $2.22; $8.45; total proceeds: 
^*°UExc. Grace— Discounts : $12.05; $2.06; $8.16; total proceeds; 
r $1728.41. ,,Qv / Inc. Grace— $573.97. ,^^, / Inc. Grace— Feb. 1,'89; 
\ $1729.28. ^^^^ I Exc.Grace— $574.22. ^^"^ \ Exc.Grace-Jan. 29,*89; 
/ 56 da.; $12.83; $1487.17. ,^,x/Inc. Grace— Sept. 17, 1889; 45 da.; 
1 53 da.; $12.15; $1487.85. ^^^UExc. Grace— Sept. 14.1889; 42 da.: 
/$7.02; $1116.38. ,^^v /Inc. Grace— Oct.l2, 1889; 102 da.; $21.25; 
I $6.55; $1116.85. ^"^"^^ \ Exc.Grace— Oct. 9, 1889; 99 da ; $20.63; 
f $1228.75. ,,,. / Inc. Grace— Oct. 8, 1888; 50 da. ; $4.27; $435.23. 
I$1229.y7. ^""^^ I Exc. Grace— Oct. 5, 1888; 47 da.; $4.02; $435.48. 
'^.IMSI^ i/Inc. Grace— Mar. 3, 1890 ; 118 da.; $14.75; $985.25. 
y^^) iNO. i^Exc. Grace— Feb. 28, 1890; 115 da.; $14.38; $985.62. 
^^ 0/ Mar. 3, 1890; 118 da.; $10.33; $689.67. t^. q/ Mar. 3, 1890; 
^°- ^ I Feb. 28, 1890; 115 da.; $10.06: $689.94. -^°- *^\ Feb. 28, 1890; 
/118 da.; $8.26; $551.74. ^^ >./ Mar. 3, 1890; 118 da.; $.93; $62.27. 
1115 da.; $8.05; $551.94. ^^°- *\ Feb. 28. 1890; 115 da.; $.91; $62.29. 
281.— (1) $680. (2) $372. (3) $400. (4) $240. (5) $540. 

(6) 1181.73, (7) $400. (8) $722.63— (9) {^g"^^^- Grace -$761 .'42: 
MOA / I"c. Grace— $1020.93. / . n / I"c. Grace— $2549.70. 
^ *"^ I Exc. Grace— $1020.41. ^ ' ^ U Exc. Grace-$2547.97. 

282.-(l){I-r£ gacr|:ll: (2) $583.60; |583.65. 
(3) $574.97; $575. 

285.-(i) $493.20. (2) $1317.07. (3) $719.37. (4) $2543.00. 
(5) $2790.03. (6) $1452.99. 
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196 

200 



201 

202 

203 
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206 
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209 



212 
213 



215 
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286.— (1) $315.13. (2) $520.84. (3) $46.86. (4) $1017.16. (5) 
$810.25. (6) $2906.55. (7) $1495.39. (8) $857.88. (9) $864.89. (10) 
$865.15. 

295.— (2) $112. (3) $1087.50. (4) $656.25. (5) $876.38-. (6) 
$324. (7) $629.63-. (9) $19216.13-. (10) $3258.75.. (11) $2681. (12) 
$15413.06 + . (13) $1553.38-. (14) $2925.38-. (16) $9849.38-. (1^) 
$2107.38-. (18) $3692.50. (19) $5859.75. (20) $6754.50. (21) $6205. 
(23)8%.— ^24) 6tf^. (26) 14i%. (26) 12|%. (27) 117|. (28) 8i%. 
(29) 32J%. (31) 103 J. (32) 23f %. (33) 15J%. (34) 83}. (36) 19|%. 

(36) l^%. (38) $3100. '(39) $12500. (40) $17000. , (41) $11700. (42) 
$6900. (43) $8400.— (44) $7000. (46) $5000. (47) $12000. (48) 
$15000. (49) $13800. (50) $3800. (51) $32000. (52) $562.50. (63) 
85 J. (54)150sh. (55) $3365. (56) 15f %. (57) 74 sh. (58) $157.50. 
(59) 196|. (60) $16014.38-. (61) $421.88-. (62) $12800.— (63) 
34|%. (64) $10145. 

296.— (2) $75. (3) $70. (4) $150. (5) $160.— (7) 871. (8) 59f 

(9) 79J. (10) 74J. (12)5^. (13) 8f.. (14) 6f%. (16) 12*%. (17) 
5i%. (18)34%. (20)7%. (21)5%. (22)3%. (24)6%. (25)12%. 
(26) 7i%. (27) 4%.— (28) 149J. (29) 166f. (30) 3%. (31) $4820. 
(32) $36000. (33) $5206. (34) $258. (35) 4%; $50. (36) $370. 

(37) 72^. (38) $3200. (39) $2000. (40) $200 gain. (41) 4%. 
(42J $800. 

302.— (2) $7236. (3) $8436.25. (4) $3180. (5) $1505.63. 
,oN r Including Grace— $3489.50. ,qv /Inc. Grace— $1795.80. 

^^) \ Excluding Grace-$3491.25. ^^^ \ Exc. Grace-$1797. 

f.r^^ f Inc. Grace— $2466.67. ,. . . / Inc. Grace— $752.81. 

(*")iExc. Grace-$2468.75. ^^^^Exc. Grace-$753.13. 

(^2){^e"xc GracHllK'— (^4) *^24- (^5) $352. (16) $7500. 

(,7) $136.00. (IS) $1200.00. (21){Sui Hr"c"=|n9%'4: 
,^^x r Including Grace— $1600.00. .-,,. ] Including Grace— $720.00. 
^2*-U Excluding Grace— $1599.19. ^^"^^ Excluding Grace-$719.45. 
,^ . , j Including Grace— $1200.00. .^c\ / Inc. Grace— $12013.96. 
^24) \ Excluding Grace-$1 199.39. ^^^^ \ Exc. Grace-$12007.89. 
Including Grace— $15387.98. 
Excluding Grace— $15395.63. 

308.— (1) $1649.85. (2) $1699.42-. (3) $3549.92+. (4) $611.96-. 
(5) $80.66 + . (6) $300.94-. (7) $736.58-. (8) $354.84+. (9) $428.- 
63-. (10) $759.09-. (11) $4908.09 + . (12) $3646.08-. (13) $19409. 

309.— (1) £1260. (2) £560. (3) 4161 fr. (4) 1682.87 fr. (5) 3600 
gu. (6) 448 gu. (7) 1280 m. (8) 3600 m. (9) £1195 17s. 6J + d. 

(10) 9505.71- fr. (11) 18600.20+ gu. (12) 35697.82+ m. (13) £800. 
(14) £740. 

315.— (1) $447.60. (2) $521.55. (3) $1872.50. (4) $406.70. (6) 
$363.75. (6) $134.25. (7) $418.80. (8) $176.— (9) $1958.75. (10) 
$6720. (11) $900. (12) $67.50. (13) $955.50. (14) $182.40. (15) 
$466.35. (16) $1409. (17) $3465.40. (18) $6.44-. (19) $385.80. (20) 
i;87.15. (21) $15.60. (22) $399. (23) duty $469; exchange $955.46 + . 



(26) {] 
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317.— (2) $27. (3) $122.50. (4) $227.70. (6) $103.34+. (6) 
$27.93. (7) $112.50.— (8) $228.92. (10) 12 m. (11) 9 m. (12) 11 m, 
(13) $1.88. (14) 98^. (15) $1.13. (16) $1.52. (17) 8i m. on $1 or mf 
on $100. (18) S2j^ on $100; $26.58. (19) 6 m. ; $50.70. 

324.— (1) $40.50. (2) $531.25. (3) Eagle $5294.12-; Manhattan 
$7941.18-; Globe $4764.70 + . (4) Home $2500; Essex $1500; Howe 
$2000. (6) $800; $1400. (6) $1333.33 +; $5000. (7) $30; $37.50.— (8) 
1% ; 871;2f on $100. (9) $300. (10) 1^%. (11) 8% ; $400. (12) $12000. 
(13) $3200. (14) $12000; $1200. (16) $8000. (16) $720.— (17) 
$8501.78-. (18) $52006.08-. 

330.— (1) IIJJ^. (2) $4. (3) 7 mi. (4) $27. (5) $ff . (6) $5,125. 
(7)2(loz. (8) $13. (9) $6. (10) 198 men. (11) 7 mi. (12) 8 hr. 

331.— (1) $l.;t7. (2) $1.35. (3) 2175 bu. (4) $120. (5) $16.45. 
(6) 2190 bbl. (7) $9.60. (8) 15 sheep. (9) $7.20. (10) $246. (11) 
$465. (12) 7} ft. (13) 39 ft. (14) 36 men. (15) 9 men. (16) A $900; 
B $600.— (17) $9000. (18) $78.91. (19) 25^ (20) 48 da. (21)12/*, 
(22) 144 da. 

332,— (1) $59.80. (2) $63.56. (3) 1430 reams. (4) 9%. (5) 
$129.60. (6) $306.60.— (7) 23 da. (8) 15 ft. (9) 9 hr. (10) $1368.50. 
(11) 14 half-barrels. (12) 13^ da. 

336.— (1) W on $1; $10388.40. (2) $5299.14. (3) «mith $1800; 
Owens $1260. (4) M & Co. $2931; W & Co. $1490; F & Sons $950. (5) 
Miles $15579; Thomas $6855.30; Lewis $3937.50. (6) Devon $4588.92; 
Heitmueller $4020.66, Patrick $3650.22; Lackland $3003.21; Hopper 
$2497.82. (7) J & Co; $1499.20; Henson $540; S & Son $308; Sinclair 
$227.20. (8) 82^ on $1; $5096.30. 

341.— (1) 4 mo. (2) 6 mo. 2 da. (3) 3 mo. ^ da.— (4) July 6. (5) 
Aug. 20. (6) 7 mo. 8 da. (7) July 19, 1889. (8) 4 mo. (9) 10 mo. (10) 
Sept. 80, 1889. (11) Nov. 23, 1889. 

342.— (1) July 3, 1889. (2) Mar. 1, 1889. (3) Apr. 4, 1888. (4) 
Sept. 30, 1889. (5) Feb. 18, 1887.— (6) Apr. 23, 1889. (7) Apr. 8, 1889. 
(8) July 6. (9) Aug. 3. (10) May 16, 1888.— (H) Jan. 19, 1889. (12) 
May 16, 1889. (13) Aug. 29, 1888. (14) Dec. 20, 1889. 

343.— (1) May 20, 1889. (2) Oct. 29, 1888. (3) Dec. 2, 1888. (4) 
Apr. 17, 1889. (5) June 21, 1889. (6) Oct. 9, 1888.— (7) Aug. 9, 1888. 
(8) July 13, 1889. (9) May 18, 1889. (10) July 1, 1888. (11) Mar. 28f, 

1889. (12) June 3, 1888. 

346.-(n May 2, 1890. (2) Oct. 7, 1889. (3) Feb. 6, 1890. 
(4) Apr. 12, 1890. (5) May 25, 1889. (6) Apr. 6, 1889.— (7) Aug. 20, 

1890. (8) Apr. 28, 1888. (9) July 16, 1889. (10) Apr. 7^1890. 

( 1 1) Aug. 4, 1888.— CI2) June 22, 1886. (13) {^e"xc. Grace^Aug: 
/ 3, 1888. ,,.. fine. Grace-Oct. 21, 1888. nSWan 11 1889. 
\4; 1888. (^^nExcGrace-Oct. 28, 1888. ^^^^ J^"' ''' ''*''''• 
.,«v /Inc. Grace- May 1, 1889._,.7^ fine. Grace— Oct. 7,1888. 
( *®) 1 Exc. Grace-May 7, 1889. ^ ' ' H Exc. Grace— Oct. 12, 1888. 
(»«){SS§--M; Io: IZ\ . (19) October 13. 1889. 
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2ftl /2oW ^^^'"^*"8 Grace— November 25, 1888. /">i\t„i„iq iqqo 

M\ (20) I Excluding Grace-November 27, 1888. (^l) July 18, 1889. 

(22) December 10, 1888. (23) January 5, 1889. (24) July 2, 1887. 
(25) Sept. 1,1887. (26Mug. 30, 1887. (27) { ^"- g-^z}^^^^^ 

347.— March 16, 1888. (2) Apr. 24, 1889. (3) June 8, 1889. 
348.-(l) $428.86. (2) $567.-84. (3) { ^g"- ^^^^^^^^^^^ 

(4)11440.15. (5){^"-.g-,^Z^^^^^^ (6) $1218.95. 
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356.— (1) gain $4024.34. (2) gain $5222.10. (3) gain $7013.13. 
(4> loss $3998.91. (5) loss $6641.10. (6) loss $1881.25. (7) cap. $2935. 
(8) cap. $8430.15. (9) cap. $6129.20. (10) insolv. $989. (11) insolv. 
$11870.70. (12) insolv. $3109.50. (13) cap. $13548.31. (14) cap. $15- 
505.92. (16) cap. $2434.24. (16) insolv. $2158.76. (17) insolv. $3741.62. 
(18) insolv. $255.30. (19) cap. $8409.95. (20) insolv. $3812.70. (21) 
$25000. (22) $8980.50. (23) net gain $2825.— (24) WiU $10000; Meyers 
$6000. (26) Wells $7195.20; Green $4796.80. (26) Insolv. at commeno- 
ing— Waits $2000; Foley $2000; Wiley $1000; cap. at closing— Waito 
$1593; Foley $1593; Wiley $2593. 

357.— (1) Long $2100; Shimer$2400; Dorr $2700. (2) $870; $1020; 
$1260. (3) Eussell $2325.55; Florence $2099.45. (4) Arnold $4500; 
Brown $8600. (6) Raid $26647.06; Haines $22352.94. 

358.— (1) A $4998.09; B $4266.67; C $8535.24. (2) Wilson $1758.- 
93; Holmes $1687.50; Farr $1553.57.— (3) Harvey $1900; Roberts 
$2225; Williams $875. (4) Merritt $2029.75; Reeves $3970.25. 

359.— (1) Cross $15708.43; Davies $11091.57. (2) Horn $19920.36; 
McLane $13479.64; McLane owes Horn $220.36 int. (3) Hemdon 
113291.10; Newman $5597.74; Diilin $9211.16; Newman owed interest 
to Hemdon $19.67, to Dulin $96.88. (4) Gould solv. $17355.18; Hunter 
insolv. $1808.87; Nichols solv. $16695.93; Hunter owes interest to Gould 
$474.40, to Nichols $515.20.-^6) Hixon insolv. $153401; Merritt solv. 
$666.19; Pickett insolv. $2032.19. (6) Smith $912.78; Harrison $793.69; 
Featman $633.53. (7) White $21010; Moore $34580. 

360.— (1) 57. (2) 57. (3) 52. (4) 638. (6) 574. (6) 664 (7) 
6949. (8) 6739. (9) 8664781780. (10) 103685041. (11) 1147421109. 
(12) 11599092904 

361.— (1) $14542.93. (2) $3639.58. (3) $8024.49. (4) $5037.33. 

362.— (1) $572. (2) $792. (3) $396. (4) $583. (5) 275 rd. (6) 
198 mi (7) $176. (8) $891. (9) $297. (10) $495. (11) $374 (12) 



363.— (1) $56496. (2) $799018. (3) $5663152. (4) $410091.55. 
(5) $453952.95. (6) $36033.25. (7) $530895.75. (8) $1043606.30. (9) 
$167625.15. 

364.— (1) $139510,50. (2) $14780475. (3) $158233.30. (4) $131- 
011.65. (6) $452339,40, (6) $754^03,75. (7) $15152465, (8) $238939,8ft 
(9) $99434^. 
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365.— (1) $114007.20. (2) $10598.90. (3) $10617.88. (4) $16656.30. 278 
(5) $46457.10. (6) $22464. (7) $14677.76. (8) $10111.04. (9) $155- 
129.25. (10) $155322.15. (11) $7473.24. (12) '$3216.90. 

366.— (1) $525. (2) $756. (3) $384. (4) $810. (6) $5400. (6) 
$900. (7) $13000. (8) $14700. (9) $7200. (10) $1600. (11) $630. 
(12) $12600. (13) $1200. (14) $1200. (15) $320. (16) $1200. 

367.— (1) $247715.70. (2) $243540. (3) $60226335. (4) $1087- 279 
638.75. (5) $5209451.52. (6) $131602.24. (7) $40102686.72. (8) $167 
186.25. (9) $10149180.80. 

368.— (1) $424575. (2) $84770. (3) $733779.50. (4) $26863.20 280 

(5) $830062.74. (6) $526.32. (7) $981088. (8) $9603. (9) $1007010. 
369.- (1) $1296. (2) $1764. (3) $3136. (4) $7225. (5) $5476. 

(6) $8649. (7) $6724. (8) $4096. (9) $1444. (10) $361. (11) $12769. 
(12) $14884. 

370.— (1) $3024! (2) $2204. (3) $1281. (4) $2176. (6) $3999. 281 
(6) $1776. (7) $2975. (8) $3744. (9) $1581. (10) $4784. (11) $12144. 
(12) $10125. (13) $11169. (14) $12325. (15) $11264. (16) $11856. 

371.— (1) $3074. (2) $5925. (3) $1088. (4) $6885. (5) $4288. 
(6) $575. (7) $342. (8) $1968. (9) $8556. (10) $4030. (11) $6972. 
(12) $2860. 

372.— (1) $625. (2) $4225. (3) $2025. (4) $7225. (5) $1225. (6^ 
$5625. (7) $3025. (8) $13225. (9) $9025. 

373.— (1) $7216. (2) $5621. (3) $3024 (4) $9024. (5) $621. 
(6) $2009. (7) $625. (8) $1224. (9) $11021. (10) $221. (11) $9016. 
(12) $13216. 

374.— (1) $2436. (2) $4875. (3) $1599. (4) $4896. (6) $4851. 
(6) $4875. (7) $8064 (8) $2491. (9) $8019. (10) $14384 (11) 
$12036. (12) $9964 

375.-(l) $3533^. (2) $55}. (3) $16gV (4) $38f J. (5) $33}. (6) 
$39J. (7) $30}. (8) $56}. (9) $72}. 

376.~(1) $90f. (2) $112A. (3) $160^. (4) $339}. (5) $.12|. 
(6) $3681 A. (7) $16.25^V (8) $650A. (9) $.28f. (10) $.72^. (H) 
$.42}}. (12)$152/t. 

377.__(1) $276. (2) $800. (3) $929}. (4) $950. (5) $2552. 
(6) $5952. (7) $1422. (8) $2100. (9) $3363. (10) $3040. (11) $1692. 
(12) $6989. 

378.— (1) $.232. (2) $.45. (3) $36. (4) 3.5 times. (6) $5.12. (6) 
$.1305. (7) $10.18. (8) $61.20. (9) $77.60. 



379.-(l) ^^. (2) !?r (3) 11^. (4) ±. (5) ^. (6) M. 

^ ' luoe "^ ' It ^ ^ me ^ '^ ma ^ ^ om ^ ^ mre 

(7)1-2. (8)^. (9)^. (10)1-5. 

or ode ^ me ^ '^ or 

381.— (1) $425. C2) $1. (3) $12.50. (4) $1.25. (5) $17.50. (6) 

$1.80. (7) $0.52. 

382.-(l) $3.50. {2)oZj^. &)W, (4)50/^. {b)W. (6) $9. 
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